City of Lemon Grove
City Council Regular Meeting Agenda

Tuesday, February 18, 2020, 6:00 p.m.

Lemon Grove Community Center
3146 School Lane, Lemon Grove, CA

The City Council also sits as the Lemon Grove Housing Authority, Lemon Grove Sanitation District

Board, Lemon Grove Roadway Lighting District Board, and
Lemon Grove Successor Agency

Call to Order
Pledge of Allegiance:

Changes to the Agenda:

Public Comment:

(Note: In accordance with State Law, the general public may bring forward an item not
scheduled on the agenda; however, the City Council may not take any action at this meeting.
If appropriate, the item will be referred to staff or placed on a future agenda.)

City Council Oral Comments and Reports on Meetings Attended at the Expense of the City.
(GC 53232.3 (d)) (53232.3.(d) states that members of a legislative body shall provide brief reports on meetings
attended at the expense of the local agency at the next regular meeting of the legislative body.)

City Manager Report:

1. Consent Calendar:

(Note: The items listed on the Consent Calendar will be enacted in one motion unless
removed from the Consent Calendar by Council, staff, or the public.)

A. Waive Full Text Reading of All Ordinances on the Agenda

Reference: Kristen Steinke, City Attorney

Recommendation: Waive the full text reading of all ordinances included in this
agenda; Ordinances shall be introduced and adopted by
title only.

B. City of Lemon Grove Payment Demands
Reference: Rod Greek, Interim Finance Manager
Recommendation: Ratify Demands
C. Approval of Meeting Minutes
Regular Meeting
February 4, 2020

Reference: Shelley Chapel, City Clerk
Recommendation: Approve Minutes
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D. Accept FY 2017-2018 Sewer CIP Project as Complete (Sanitation District Item)

Reference: Mike James, Assistant City Manager / Public Works Director
Recommendation: Adopt Resolution entitled, “A Resolution of the Lemon Grove
Sanitation District, California, Accepting the Fiscal Year 2017-18 Sewer Capital
Improvement Project (Contract No. 2019-11) as Complete.”

Continued Public Hearing:

2. Continuation of Public Hearing to Consider Conditional Use Permit Application CUP-
190-0002, A Request to Establish a Medical Marijuana Dispensary at 3515-3521 Harris
Street in Special Treatment Area lll, Regional Commercial.

Reference: Noah Alvey, Community Development Manager

Recommendation: Continue the Public Hearing for consideration of CUP-190-0002,
direct staff to re-notice the public hearing based on actions by the San Diego
Superior Court, and provide that no new sensitive uses shall prejudice the
application.

Reports to Council:

3. Acceptance of the Drainage Master Plan Update Final Report

Reference: Mike James, Assistant City Manager / Public Works Director
Recommendation: That the City Council adopt a resolution accepting the Drainage
Master Plan Update.

4. Lemon Grove Homelessness Partnership Plan

Reference: Mike James, Assistant City Manager / Public Works Director
Recommendation: Receive report and direction to staff regarding the Lemon Grove
Homelessness Partnership Plan.

5. FY 2019-2020 Mid-Year Budget

Reference: Rod Greek, Interim Finance Manager

Recommendation:

1) Adopt a resolution approving the Fiscal Year 2019-20 City of Lemon Grove Mid-
Year Budget, and

2) Adopt a resolution approving the Fiscal Year 2019-20 Appropriations Limit, and

3) Authorize the transfer of $804,924 from the FY 18-19 Fund balance to the City’s
115 Trust for investment towards future CalPERS obligations.

Closed Session:

1. CONFERENCE WITH LEGAL COUNSEL — ANTICIPATED LITIGATION
Government Code Section 54956.9b
Number of potential cases: 1

Adjournment
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In compliance with the Americans with Disabilities Act (ADA), the City of Lemon Grove will provide special
accommodations for persons who require assistance to access, attend and/or participate in meetings of the
City Council. If you require such assistance, please contact the City Clerk at (619) 825-3800 or emalil
schapel@lemongrove.ca.gov. A full agenda packet is available for public review at City Hall.

AFFIDAVIT OF NOTIFICATION AND POSTING

STATE OF CALIFORNIA)
COUNTY OF SAN DIEGO) SS
CITY OF LEMON GROVE)

I, Shelley Chapel, MMC, City Clerk of the City of Lemon Grove, hereby declare under penalty of
perjury that a copy of the above Agenda of the Regular Meeting of the City Council of the City of
Lemon Grove, California, was delivered and/or notice by email not less than 72 hours before the
hour of 5:00 p.m. on February 14, 2019, to the members of the governing agency, and caused
the agenda to be posted on the City’s website at www.lemongrove.ca.gov and at Lemon Grove
City Hall, 3232 Main Street Lemon Grove, CA 91945.

/s/: Shelley Chapel
Shelley Chapel, MMC, City Clerk



CITY OF LEMON GROVE

CITY COUNCIL
STAFF REPORT

Item No. 1.A
Meeting Date: February 18, 2020
Submitted to: Honorable Mayor and Members of the City Council

Department: City Manager’s Office
Staff Contact: Kristen Steinke, City Attorney
Item Title: Waive the Full Text Reading of all Ordinances

Summary: Waive the full text reading of all ordinances included in this agenda. Ordinances
shall be introduced and adopted by title only.

Environmental Review:
X Not subject to review [] Negative Declaration

[] Categorical Exemption, Section [] Mitigated Negative Declaration

Fiscal Impact: None.

Public Notification: None.



Item No. 1.B

Meeting Date:
Submitted to:

Department:

Staff Contact:

Item Title:

CITY OF LEMON GROVE

CITY COUNCIL
STAFF REPORT

February 18, 2020

Honorable Mayor and Members of the City Council
City Manager’s Office

Rod Greek, Interim Finance Manager

City of Lemon Grove Payment Demands

Recommended Action: Ratify Demands.

Environmental Review:

X] Not subject to review [ ] Negative Declaration

[] Categorical Exemption, Section [ ] Mitigated Negative Declaration

Fiscal Impact: None.

Public Notification: None.



City of Lemon Grove Demands Summary
Approved as Submitted:
Rod Greek, Interim Administrative Services Director
For Council Meeting: 02/18/20
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VENDOR NAME DATE

WEX Bank 01/23/2020
Pitney Bowes Global Financial Services LLC ~ 01/23/2020
Calpers Supplemental Income 457 Plan 01/30/2020
Employment Development Department 01/30/2020
US Treasury 01/31/2020
Wage Works 01/31/2020
Power Pay Biz/Evo 02/03/2020
Pers Health 02/04/2020
Pitney Bowes Global Financial Services LLC ~ 02/04/2020
Authorize.Net 02/05/2020
LEAF 02/05/2020
AT&T 01/29/2020
AutoZone, Inc. 01/29/2020
Aztec Landscaping Inc. 01/29/2020
California State Disbursement Unit 01/29/2020
Clark Telecom & Electric Inc. 01/29/2020
County of SD/Assessor/Recorder/Clerk 01/29/2020
Dudek 01/29/2020
George Hills Company 01/29/2020
Globalstar USA, Inc. 01/29/2020
Harris & Associates 01/29/2020
Hawthorne Machinery Co 01/29/2020

Horton, Oberrecht, Kirkpatrick & Martha, APC01/29/2020

Hudson Safe-T- Lite Rentals 01/29/2020
ICMA 01/29/2020
Mallory Safety and Supply, LLC 01/29/2020
Malone, Audrey 01/29/2020
Michael Baker International 01/29/2020
Norman A Traub Associates LLC 01/29/2020
Office Advantage, Inc. 01/29/2020

Pacific Sweeping 01/29/2020

SDG&E 01/29/2020

Southern CA Firefighters Benefit Trust 01/29/2020

ACH/AP Checks 01/23/20-02/05/20

Payroll - 01/28/20

Total Demands

Description

Fuel - Fire Dept - Dec'19

Postage Usage 1/22/20

457 Plan 1/15/20-1/28/20

State Taxes 1/28/20

Federal Taxes 1/28/20

FSA Reimbursement - Jan'20

Online Credit Card Processing - Jan'20
Pers Health Insurance - Feb'20
Postage Usage 2/3/20

Merchant Fees -Jan'20

Ricoh C3502 Copier System-PW Yard - Jan'20

Phone Service- 12/13/19-1/12/20
Fire Backup Phone Line- 12/22/19-1/21/20

High Mileage Motor Oil - LGPW#17 '99 Ford F350

Windshield Wiper - LGPW Backhoe 420E

Diesel Exhaust Fluid/Cleaner/Degreaser - Sanitation

Landscape Mgmt Svc - Dec'19

Wage Withholding Pay Period Ending 1/28/20

Street Light Dig-Alert Markouts - Dec'19

Street Light Repairs - Dec'19

St Light Knockdown Pole Replacement/7909 Broadway - Dec'19

Recording Services- 12/2/19

Prof Svcs: Inspection Support Svc/Grove Hill Proj 11/30-12/27/19
Prof Svcs: Inspection Support Svc/Sewer CIP Proj 11/30-12/27/19

TPA Claims- Adjusting/Other Services - Dec 19

Satellite Service 12/16/19-1/15/20

Prof Svcs:LG Rdwy & Lighting Dist-Review&Audit 11/24/19-12/28/19

Equip Maint- CAT 420E Backhoe- Edge Cutting/Bolts/Nuts
Legal Svcs: GHC0019886

Legal Svcs: GHC0019886

Legal Svcs: GHC0019886

Parking Markers/Bollard Installation at 8119 Broadway
ICMA Deferred Compensation Pay Period Ending 1/28/20
HazMat Spill Kit/Safety Glasses/Hi Visibility Sign

Reimb: Certificate Holders & Foil Seals - KIVA Graduation
Prof Svc: As-Needed Engineering Svcs thru 11/30/19
Legal Svcs - 8/24/19-11/22/19

Office Supplies- Fire
Office Supplies- Fire

Street Sweeping/Parking Lot - Nov'19
Street Sweeping/Parking Lot - Dec'19

3225 Olive- 12/18/19-1/20/20

LG Firefighters Benefit Trust 1/2/20

376,815.24

124,646.28

501,461.52
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198.91
5,000.00
5,000.00
5,345.34
97.43
780.77
175.35
105.51
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Reimb: 1/27/20

Jan-Jun 20

8129114508

The Sherwin-Williams Co.

Vulcan Materials Company

Wells Fargo

Charles King Company, Inc.

City of El Cajon

County of San Diego- Dept of Public Works

County of San Diego- Registrar of Voters

Cox Home Security

DFM Associates

Dig Safe Board

Division of the State Architect

Drum, Daryn

Fidelity Security Life Insurance Company

Firewerx

Harris, Donald

League of California Cities

League of California Cities,San Diego Division

Michael Baker International

Ninyo & Moore

Owens, Beverly

RapidScale Inc.

Romero, Lydia

San Diego County Sheriff's Department

Shred-It USA

01/29/2020

01/29/2020

01/29/2020

02/05/2020

02/05/2020

02/05/2020
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02/05/2020
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02/05/2020
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02/05/2020

02/05/2020
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02/05/2020
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LG Firefighters Benefit Trust 1/16/20
LG Firefighters Benefit Trust 1/30/20

Graffiti Paint

Asphalt
Asphalt
Asphalt

AT&T - Backup City Hall Internet- 12/23/19-1/22/20

Cintas - Janitorial Supplies - 11/14/19

Cintas - Janitorial Supplies - 11/27/19

Cintas - Janitorial Supplies - 12/5/19

Cintas - Janitorial Supplies - 12/12/19

Cintas - Fire - Janitorial Supplies - 12/19/19

Cintas - Janitorial Supplies - 12/26/2019

Cintas - Janitorial Supplies - 1/2/20

Cintas - Janitorial Supplies - 1/9/20

Corelogic - Image Requests - Nov'19

Cox - Main Phone/Fire 12/1/19-12/30/19

Cox - Calsense Modem Line:2259 Washington 12/11/19-1/10/20
Cox - Phone/PW Yard/2873 Skyline- 12/19/19-1/18/20

Cox - Calsense Modem Line: 7071 Mt Vernon 12/6/19-1/5/20
Cox - Calsense Modem Line:8235 Mt Vernon 12/9/19-1/8/20
Cox - Phone/City Hall 12/1/19-12/31/19

Cox - Internet/Comm Ctr- 11/29/19-12/29/19

Cox - City Manager/Copy Room Fax Line- 12/18/19-1/17/20
Cox - City Hall Fire Alarm 11/27/19-12/26/19

Cox - PEG Circuit Sve- 11/30/19-12/29/19

Cox - Phone/Rec Ctr/3131 School Ln- 12/4/19-1/3/20

House of Automation - Service Call - PW Yard

Pitney Bowes - Postage Meter Rental 9/30/19-12/29/19
Verizon - Modems- Cardiac Monitors - 11/4/19-12/3/19
Verizon - City Phone Charges- 11/13/19-12/12/19

Verizon - Mobile Broadband Access- 11/13/19-12/12/19
Verizon - PW Tablets- 11/13/19-12/12/19

2017-18 Sewer CIP Contract # 2019-11 thru 9/30/19
Overtime Reimbursement - Hays 12/8/19

Overtime Reimbursement - Kinoshita 11/30/19
Overtime Reimbursement - Cameron 12/21/19
Overtime Reimbursement - Diaz 12/22/19
Overtime Reimbursement - Garcia 12/19/19
Overtime Reimbursement - Kelsen 12/18/19
Overtime Reimbursement - Kinoshita 12/14/19
Overtime Reimbursement - Nevin 12/14/19
Overtime Reimbursement - Paddock 12/17/19
Overtime Reimbursement - Pinson 12/20/19
Overtime Reimbursement - Sanchez 12/30/19

HCFA Assessments - QTR 3 FY19/20

HFTA Fees - QTR 3 FY19/20

District Operation & Maintenance Charges FY2018-19

Petition Signature Verification - Trans & Use Tax
Mar 3, 2020 Presidential Primary Election - Advance Deposit

Refund/Cox Home Security/Overpaid Business License Fees
2020 CA Elections Code Book/Paperback

State Fee/Regulatory Monthly Costs/Dig Alert 2019

State CASP Fee ($1),($4) - 10/1/19-12/31/19

Re-issue: Data Analysis Training/San Jose/Meals/Drum 11/14-17/16
Vision Insurance -Feb20

FireWerx Wildland Hose Pack 2+1

Refund/Harris, Donald/Diversion Deposit CD1-900-0066

League Membership Dues for 2020

2020 League Membership Dues & Meetings- SD County Division
Prof Svc: As-Needed Engineering Svcs thru 12/31/19

6800 Mallard Ct Inspection Svcs thru 12/27/19
1963 Berry St Inspection Svcs thru 12/27/19

Refund/Owens, Beverly/Deposit - LBH- 1/25/20

Virtual Hosting/Back Up Svc/Cloud Storage 1/31/20 - 2/28/20
Reimb: Airfare/LCC Homeless Mtg/Sacramento/Romero 11/4/19
Cal-ID Program Costs 1/1/20-6/30/20

Shredding Services 1/22/20

830.70
830.70

144.33

373.57
102.36
102.36

85.60
1,012.63
201.34
201.34
201.34
359.39
201.34
201.34
201.34
11.00
441.17
23.11
214.93
20.32
94.39
978.77
75.00
4.25
45.63
2,896.56
98.02
335.00
180.75
14.04
129.35
76.02
198.80

20,601.48
1,179.09
1,208.74
1,238.93
1,269.68
1,238.93
1,301.53
1,208.74
1,443.73
1,269.68
1,238.93
1,179.09

65,300.00
4,356.00
6,904.00

12,007.00
19,000.00

190.00

56.84

57.13

194.80

47.48

310.26

173.60

500.00

10,682.00

1,200.00

9,301.63

1,882.00
3,082.00

200.00

3,675.78

204.97

3,144.00

80.22

144.33

578.29

8,502.77

20,601.48

83,433.07

6,904.00

31,007.00

190.00

56.84

57.13

194.80

47.48

310.26

173.60

500.00

10,682.00

1,200.00

9,301.63

4,964.00

200.00

3,675.78

204.97

3,144.00

80.22



12569 CINV-007937 Trusaic 02/05/2020 2020 ACA Basic Plus Svcs - Initial Deposit 1,500.00 1,500.00
12570 120200391 Underground Service Alert of Southern Ca.  02/05/2020 59 New Ticket Charges - Jan'20 107.35 107.35

376,815.24 376,815.24



Item No. 1.C

Meeting Date:
Submitted to:

Department:

Staff Contact:

Item Title:

CITY OF LEMON GROVE

CITY COUNCIL
STAFF REPORT

February 18, 2020

Honorable Mayor and Members of the City Council
City Manager’s Office

Shelley Chapel, City Clerk
Schapel@lemongrove.ca.gov

Approval of City Council Meeting Minutes

Recommended Action: Approval of City Council Meeting Minutes.

Environmental Review:
X Not subject to review Negative [J Declaration

“:H Categorical Exemption, Section O Mitigated Negative Declaration

Fiscal Impact: None.

Public Notification: None.



MINUTES OF A MEETING OF
THE LEMON GROVE CITY COUNCIL
TUESDAY, FEBRUARY 4, 2020

The City Council also sits as the Lemon Grove Housing Authority,
Lemon Grove Sanitation District Board, Lemon Grove Roadway Lighting District Board,
and Lemon Grove Successor Agency.

Call To Order:
Mayor Vasquez called the Regular Meeting to order at 6:02 p.m.

Present: Mayor Racquel Vasquez, Mayor Pro Tem Jennifer Mendoza, Councilmember Yadira
Altamirano, and Councilmember Jerry Jones.
Absent: Councilmember David Arambula

Staff Members Present:

Lydia Romero, City Manager, Kristen Steinke, City Attorney, Mike James, Assistant City
Manager/Public Works Director, Noah Alvey, Community Development Manager, Shelley Chapel,
City Clerk, Steven Swaney, Fire Chief, Lieutenant Stranger, San Diego County Sheriff's Office -
Lemon Grove Substation, and Roberto Hidalgo, Human Resources Manager.

Pledge of Allegiance:
Pledge of Allegiance to the Flag was led by Councilmember Jones.

Public Comments: No comments.

City Council Oral Comments & Reports on Meetings Attended At City Expense: (G.C.
53232.3(d))

Councilmember Y. Altamirano attended the following meetings and events:
o New City Councilmember Academy hosted by the League of CA Cities
e Young Men’s Leadership Conference
o McAlister Graduation Ceremony

Mayor Pro Tem Mendoza attended the following meetings and events:
e Vice-Chair to Transportation, Communication and Public Works Committee Meeting with
the League of California Cities
e East County Meeting of the SANDAG Board with Councilmember Jones
MTS Board Meeting as Alternate

Mayor Vasquez attended the following meetings and events:
o SANDAG Meeting

1. Consent Calendar:

A. Waive Full Text Reading of All Ordinances on the Agenda.

B. Ratification of Payment of Demands

C. City Council Meeting Minutes for Regular Meeting January 21, 2020.

Approval of Resolution No. 2020-3504, Authorizing the Submittal of a CalRecycle Local
Government Waste Tire Enforcement Grant Application in Partnership with the City of
San Diego — Solid Waste Local Enforcement Agency and Authorizing the City of San
Diego to Act on Behalf of the City of Lemon Grove to Execute All Necessary Grant
Documents.

Rejection of Claim — Edward Dominick

Rejection of Claim — Diane Ravelle

Rejection of Claim — Edward Wong

@mo
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Action: Motion by Councilmember Jones, seconded by Mayor Pro Tem Mendoza to
approve Consent Calendar Items A-G.
The motion passed by the following vote:

Ayes: Vasquez, Mendoza, Altamirano, Jones

Noes: Arambula

Reports to Council:

2. Adopted Resolution No. 2020-3705 entitled, “A Resolution of the City Council of the City of
Lemon Grove, California, Changing the Name of Civic Center Park to Treganza Heritage
Park.”

Mayor Vasquez introduced Mike James, Assistant City Manager / Public Works Director who
gave the report and PowerPoint presentation.

Appeared to comment were: Laura Hook, Helen Ofield, Cynthia Hughes-Doyle, Roberta
Bulling,

Action: Motion by Councilmember Jones, seconded by Councilmember Altamirano to
adopt Resolution. The motion passed by the following vote:

Ayes: Vasquez, Mendoza, Altamirano, Jones

Noes: Arambula

3. State of California Senate Bill 50

Mayor Vasquez introduced Noah Alvey, Community Development Manager who gave the
report. This item failed on the Senate floor so not valid.

Action: Staff recommendation was to receive and file.

Closed Session:
1. CONFERENCE WITH LEGAL COUNSEL — ANTICIPATED LITIGATION
Government Code Section 54956.9b

Number of potential cases: 1

2. CONFERENCE WITH LEGAL COUNSEL — EXISTING LITIGATION
Government Code Section 54956.9
Name of Case: Citrus St. Partners LLC v. City of Lemon Grove; City Council of the City
of Lemon Grove
(CASE NO. 37-2019-00064690-CU-MC-CTL)

City Attorney Kristen Steinke announced the City Council will be adjourning to closed session at
6:46 p.m. for the purposes above.

City Attorney Steinke reported no reportable action on items discussed in Closed Session.

Adjournment:

There being no further business to come before the Council, the meeting was adjourned at 6:59
p.m. to a meeting to be held Tuesday, February 18, 2020, in the Lemon Grove Community Center
located at 3146 School Lane, for a Regular Meeting.

Shelley Chapel, MMC
City Clerk



LEMON GROVE SANITATION DISTRICT

DISTRICT BOARD
STAFF REPORT

Item No. 1.D

Meeting Date: February 18, 2020

Submitted to: Honorable Chair and Members of the Lemon Grove Sanitation
District

Department: Public Works Department

Staff Contact: Mike James, Assistant City Manager / Public Works Director

mjames@lemongrove.ca.gov

Stephanie Boyce, Senior Management Analyst

sboyce@lemongrove.ca.gov

Item Title: Accept the Fiscal Year 2017-18 Sewer Capital Improvement
Project (Contract No. 2019-11) as Complete

Recommended Action: Adopt a resolution accepting the Fiscal Year 2017-18 Sewer
Capital Improvement Project (Contract No. 2019-11) as complete.

Summary: In support of the Sanitary Sewer Master Plan and associated capital
improvement project, the Lemon Grove Sanitation District Board (District Board)
awarded the Fiscal Year 2017-18 Sewer Capital Improvement Project to Charles King
Company in February 2019.

Background: On February 19, 2019, Charles King Company was awarded the Fiscal
Year 2017-18 Sewer Capital Improvement Project (Contract No. 2019-11) with a total bid
cost of $338,290.00 and a project budget not to exceed $437,896.00. Since the project
was awarded, there have been three (3) change orders. Change Order No.1 was issued for
additional potholing, Change Order No. 2 was issued for the import and export of
unsuitable backfill material, and Change Order No. 3 was issued for the deduction of
items not necessary in the completion of the project including monumentation allowance,
fence repair and a field order. The overall change orders reflect the deduction of items
and unforeseen construction items totaled $9,845.10. The final project cost totaled
$401,843.60 which includes bid advertisement, construction costs, material testing and
inspection. On October 21, 2019, the District’s inspector and staff completed the final
inspection of the improvements and determined the work was completed per the contract
specifications.

Accept FISCAL YEAR 2017-18 Sewer
Capital Improvement Project

February 18, 2020

Page |1



Staff recommends that the District Board adopt a resolution (Attachment A) accepting
the work as complete, authorizes the District Manager or designee to file a Notice of
Completion with the County of San Diego, and authorizes staff to release the retention no
sooner than thirty (30) days after the Notice of Completion has been filed.

Environmental Review:
X Not subject to review [] Negative Declaration

[] Categorical Exemption, Section [] Mitigated Negative Declaration

Fiscal Impact: Funding has been allocated from the Sanitation District Capital fund.
Public Notification: None.

Staff Recommendation: Adopt a resolution accepting the Fiscal Year 2017-18 Sewer
Capital Improvement Project (Contract No. 2019-11) as complete.

Attachment:
Attachment A — Resolution

Accept FISCAL YEAR 2017-18 Sewer
Capital Improvement Project

February 18, 2020
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RESOLUTION NO. 2020 -

A RESOLUTION OF THE LEMON GROVE SANITATION DISTRICT,
CALIFORNIA, ACCEPTING THE FISCAL YEAR 2017-18 SEWER CAPITAL
IMPROVEMENT PROJECT (CONTRACT NO. 2019-11) AS COMPLETE

WHEREAS, on February 19, 2019, the Lemon Grove Sanitation Board awarded the
2017-18 Sewer Capital Improvement Project (Contract No. 2019-11) to Charles King

Company; and

WHEREAS, the contract bid amount was established at $338,290.00 and a total
project budget not to exceed $437,896.00; and

WHEREAS, three change orders in the total amount of $9,845.10 increased the
original contract price of $338,290.00 to 348,135.10; and

WHEREAS, the final project cost of $401,843.60 was allocated for this project
from the Sanitation District; and

WHEREAS, on October 21, 2019, Charles King Company completed the scope of

work as defined by the original contract and change orders; and

WHEREAS, the District inspector inspected all of the improvements and

determined that Charles King Company fulfilled its contractual obligations.

NOW, THEREFORE, BE IT RESOLVED that the Lemon Grove Sanitation District
hereby:

1. Accepts the work for the FISCAL YEAR 2017-18 Sewer Capital Improvement
Project (Contract No. 2019-11) as complete; and

2. Authorizes the District Manager or designee to file a Notice of Completion with the
County of San Diego; and

3. Authorizes district staff to release the retention no sooner than thirty (30) days

after the Notice of Completion is filed.

Accept FISCAL YEAR 2017-18 Sewer
Capital Improvement Project

February 18, 2020
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PASSED AND ADOPTED on , 2020, the Lemon Grove Sanitation

District, California, adopted Resolution No. , passed by the following vote:

AYES:
NOES:
ABSENT:
ABSTAIN:

Racquel Vasquez, Chair
Attest:

Shelley Chapel, MMC, District Clerk

Approved as to Form:

Kristen Steinke, District Attorney

Accept FISCAL YEAR 2017-18 Sewer
Capital Improvement Project

February 18, 2020
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CITY OF LEMON GROVE

CITY COUNCIL

STAFF REPORT
ItemNo. 2

Meeting Date: February 18, 2020

Submitted to: Honorable Mayor and Members of the City Council
Department: Community Development Department

Staff Contact: Noah Alvey, Community Development Department

nalvey@lemongrove.ca.gov

Item Title: Continuation of Public Hearing to Consider Conditional Use
Permit Application CUP-190-0002, A Request to Establish a
Medical Marijuana Dispensary at 3515-3521 Harris Street in

Special Treatment Area Il1, Regional Commercial

Recommended Action: Continue the public hearing for consideration of
CUP-190-0002, direct staff to re-notice the public hearing based on actions
by the San Diego Superior Court, and provide that no new sensitive uses shall
prejudice the application.

Summary: Thisis arequest to establish a medical marijuana dispensary (MMD) at 3515-
3521 Harris Street in General Plan Special Treatment Area 111, Regional Commercial. The
project proposes demolition of an existing duplex and improvements to two existing
buildings to create sales and staff spaces for the MMD as well as off-site parking for
dispensary staff. Proposed site improvements include new landscape and trees,
commercial driveway and parking area, and city standard street improvements.

The Application is the subject of a Temporary Restraining Order (TRO) issued by the San
Diego Superior Court in pending litigation entitled Citrus St Partners LLC v. City of
Lemon Grove, et al. (SDSC Case No.: 37-2019-00064690-CU-MC-CTL). The TRO
restricts the City and the City Council from making a final determination on the subject
CUP application until the Court makes a ruling on the request for Preliminary Injunction
and includes other restrictions pending the outcome of Petitioner’s motion for
preliminary injunction.

CUP-190-0002
February 18, 2020
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Prior to the adjournment of the duly noticed public hearing on January 21, 2020, City
Council moved to continue the public hearing to a date certain of February 18, 2020, with
the provision that no new sensitive uses shall prejudice the application.

On January 28, 2020, KIM Investments, LLC filed a peremptory challenge with the San
Diego Superior Court resulting in the re-assignment of the case to a new judge and a new
hearing date for the motion for a preliminary injunction of May 1, 2020.

Staff recommends that the hearing be continued and that a new public hearing notice be
distributed based on the outcome of the May 1, 2020, hearing date or subsequent hearing
dates, as applicable.

Environmental Review:
X Not subject to review [] Negative Declaration

[] Categorical Exemption, Section [ ] Mitigated Negative Declaration

Fiscal Impact: There is no fiscal impact.

Public Notification: Notice of Public Hearing for this item was given in accordance
with LGMC Section 17.28.020(F) on January 9, 2020. The item was continued at the
January 21, 2020 to a date certain of February 18, 2020, without further notice pursuant
to Section 17.28.020(G).

Staff Recommendation: Continue the public hearing for consideration of
CUP-190-0002, direct staff to renotice the public hearing based on actions by
the San Diego Superior Court, and provide that no new sensitive uses shall
prejudice the application.

CUP-190-0002
February 18, 2020
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CITY OF LEMON GROVE

CITY COUNCIL

STAFF REPORT
Item No. 3

Meeting Date: February 18, 2020

Submitted to: Honorable Mayor and Members of the City Council
Department: Public Works Department

Staff Contact: Mike James, Assistant City Manager / Public Works Director

mjames@Ilemongrove.ca.qgov

Item Title: Acceptance of the Drainage Master Plan Update

Recommended Action: That the City Council adopt a resolution accepting the
Drainage Master Plan Update.

Summary: On June 18, 2019, the City Council received and accepted the first, of two,
phases of the Citywide Drainage Master Plan (DMP) update. That first phase addressed
the regulatory drivers that apply to drainage system, created a high resolution geospatial
data set, assessed all drainage areas in the City, and recommended improvements based
on closed circuit television results for the corrugated metal pipe (CMP) system. At that
same meeting, the City Council directed staff to move forward with the second phase of
the DMP update that included: researching and updating the probable construction costs
and prioritizing recommended capital improvement projects.

The second phase of the DMP update is now complete and staff presents the DMP update
for acceptance. The remaining portion of this report highlights the second phase activities
that were added to the DMP update.

Discussion: The DMP update is a comprehensive plan and tool to highlight existing
storm water conveyance system deficient along with a condition assessment of the CMP
storm drains throughout the City. Like the City’s pavement and sewer master plans, the
DMP update prioritizes capital improvement projects with current cost estimates that will
be used by the City to make future funding and construction decisions.

As a brief summary, the City is responsible for managing the public storm drain system
within the City limits (approximately 3.9 square miles) and ensuring that an adequate
level of service is provided to protect the public from excessive surface flooding
conditions. To this end, the need for a comprehensive and high-resolution hydrologic and
hydraulic (H&H) analysis to evaluate the existing storm water conveyance system level of
service citywide was identified. The intent of this study and final report is to build off of
past micro-studies, and provide a holistic understanding of the City’s storm water
infrastructure thus, allowing the City to prioritize its maintenance and repairs efforts.

Drainage Master Plan Update
February 18, 2020
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The first phase of the report consisted of four areas:

1. Requlatory Framework: The City must be responsive to a number of regulatory
drivers that apply to drainage, storm water infrastructure management, and water
guality specific to each storm drain outfall system. These drivers focus on
addressing one particular storm water related component, each with different
compliance metrics, timelines, and monitoring requirements. All of these nuances
are critical to develop any DMP.

2. High Resolution Geospatial Data: A high resolution geospatial dataset is essential
to perform the detailed hydrologic and hydraulic drainage and water quality
analyses. Geospatial data necessary for these modeling efforts include: an
accurate topographic representation of the study area, ground cover/land use
information, and existing storm drain inventory. This section focused on receiving
and evaluating raw data layers, adjusting the data and making corrections as
needed, and summarizing the revised dataset for future modeling with field
verification.

3. Drainage Assessment: The assessment was accomplished using an integrated 1-
D/2-D H&H model that combines surface and sub-surface drainage patterns
within the study area to provide a high-resolution surface inundation and storage
of storm water flow for the duration of a design storm. This study considers the 2-
year, 10-year and 100-year storm events in order to understand the performance
of the drainage conveyance system during storms with a higher probability of
occurrence.

4. Recommended Improvements: The CMP systems were televised using closed-
circuit television (CCTV) and the results were used to create a condition rating
from very poor to good. With each condition a recommended repair technique was
provided that include the following options:

Cured in place pipe (CIPP) lining,

CIPP sectional repairs,

Top Hat (TH) in lateral/main connection sealing,
Pressurized hydrophilic grout and urethane sealant,
Hydro-scouring, and

Pipe removal and replacement.

S0 00 oTw

A summary of the pipe segments rating and quantity is provided in the report.
Additionally, all repair techniques and number of repairs necessary were included.
Lastly, ten regional improvement opportunities were included in the report that
could provide detention or water quality benefits. The list of each location, the size
and parcel ownership (in addition to the City) were included in the report.

Drainage Master Plan Update
February 18, 2020
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The second phase of the DMP update focused on the following two (2) tasks:

1. Probable Construction Costs: Research available unit costs for project
construction based on historical bid history or other readily available sources. Unit
costs will be provided to the City. Additionally, a generalized order of magnitude
opinion of probable construction cost for each of the recommended facilities will
be provided to aid in the prioritization of projects.

2. Bundling and Prioritization of Recommended Improvements: Provide
prioritization scores for each recommended facility to assist in ranking the benefit
of each potential improvement. A matrix will consider modeling results as well as
relevant fields from the existing GIS data. Areas will be bundled into relevant
project areas and forecasted for a ten-year period.

The final report (Attachment B) now contains an updated single source of information
that:

1. Analyzed existing storm water conveyance system deficiencies,

2. Completed a condition assessment of the CMP storm drainage,

3. Provides for prioritized drainage improvement recommendations for use in the
City’s capital improvement program, and

4. Provides surface and subsurface drainage patterns, flowrates, deficiencies, and
ultimately proposed project recommendations.

The third and fourth comments above identify the critical needs that have not been
consolidated prior to this current update to the Master Plan. The needs identified in the
report highlight forty-two (42) projects varying in cost from $25,000 up to $10 million
with a combined cost of $78 million. These improvements provide storm drain capacity
benefits and reduce the total volume of surface ponding from 87 acre-feet to 66 acre-feet
in the 10-year storm event model. Additionally, staff asked Rick Engineering Company
to look towards the City’s neighbors and determine if there are areas where the City can
partner with other public entities to create regional projects for future water quality best
management practices. Thatyielded at least ten (10) potential project locations that could
involve partnerships with the City of La Mesa, County of San Diego, and City of San Diego.

This DMP update successfully utilized high-resolution data with an integrated model to
determine existing deficiencies and identify recommended improvements for drainage
infrastructure. The results from this report will assist staff by utilizing it as a guide and a
resource tool to manage the drainage Capital Improvement Projects (CIP) moving
forward and will be reflected in the City’s Capital Improvement Program.

Environmental Review:
X] Not subject to review [ ] Negative Declaration
[] Categorical Exemption, Section [ ] Mitigated Negative Declaration

Fiscal Impact: $50,000 was allocated in the Fiscal Year 2019-2020 budget from Fund
02 — Gas Tax Fund (SB-1 Roadway Maintenance and Rehabilitation Act).

Public Notification: None.

Staff Recommendation: That the City Council adopt a resolution (Attachment A)
approving the Drainage Master Plan Update.
Drainage Master Plan Update

February 18, 2020
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Attachments:
Attachment A — Resolution
Attachment B —Drainage Master Plan Update

Drainage Master Plan Update
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RESOLUTION NO. 2020 -

A RESOLUTION OF THE CITY COUNCIL OF THE CITY OF LEMON GROVE,
CALIFORNIA, APPROVING THE DRAINAGE MASTER PLAN

WHEREAS, in 1997, the City contracted with ASL Consulting Engineers to create
a drainage master plan (master plan); and

WHEREAS, there was a need to perform and update to the master plan that
would include data collection and compilation, CCTV of the corrugated metal pipe storm
drain system, existing condition hydrologic and hydraulic analysis, recommend
improvements, identifying regional improvement opportunities, and develop a final
drainage master plan update; and

WHEREAS, in order to complete this update in an economically efficient process
the expertise of a consulting firm that possess the knowledge, skills, and abilities in
completing master plans would be needed; and

WHEREAS, Rick Engineering Company was identified by City staff as a
consulting firm that has -proven experience in creating and updating master plans in the
County; and

WHEREAS, in February 2020, Rick Engineering Company completed the final
phase of the City’s drainage master plan and submitted the final report to the City; and

WHEREAS, the City Council reviewed and accepted the final report.

NOW, THEREFORE, BE IT RESOLVED that the City Council of the City of
Lemon Grove hereby:

1. Accepts the citywide drainage master plan update prepared by Rick
Engineering Company; and
2. Authorizes the City Manager, or designee, to manage the project close out

process.

PASSED AND ADOPTED on , 2020, the City Council of the City of
Lemon Grove, California, adopted Resolution No. , passed by the following
vote:

AYES:
NOES:
ABSENT:
ABSTAIN:

Racquel Vasquez, Mayor

Attest:

Shelley Chapel, MMC, City Clerk

Approved as to Form:

Kristen Steinke, City Attorney

Drainage Master Plan Update
February 18, 2020
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Acronyms/Abbreviations

Acronym/Abbreviation
BMP

cfs

DEM
DMP

ft

GIS
H&H

LF
LiDAR
LOS
NOAA
NWP
RCB
RCP
ROW
SANDAG
SanGIS
sg. mi.
SSURGO
SWMM
TMDL

Definition

best management practice

cubic feet per second

digital elevation model

drainage master plan

foot, feet

geographic information system
hydrology and hydraulics

linear foot, linear feet

Light Detection and Ranging

level of service

National Oceanic and Atmospheric Administration
nationwide permits

reinforced concrete box

reinforced concrete pipe

right-of-way

San Diego Association of Governments
San Diego Geographic Information Source
square miles

Soil Survey Geographic Database
Storm Water Management Model

total maximum daily load
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Limitations:

The City of Lemon Grove Drainage Master Plan is a comprehensive plan for existing drainage needs within the
City of Lemon Grove. This report has been prepared for master planning purposes only, as a guide for engineers,
planners, developers, and City staff. Detailed engineering calculations and investigations should be prepared for
the implementation of any of the facilities outlined in this study. In addition, coordination with adjacent
municipalities or state agencies may be required to coordinate drainage improvement efforts that cross

jurisdictional boundaries.
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1.0 Introduction
The Drainage Master Plan (DMP) has been prepared for the City of Lemon Grove (City) to significantly advance

the City’s storm water management goals by analyzing existing storm water conveyance system deficiencies
along with a condition assessment of the CMP storm drains throughout the City in order to inform future decisions
pertaining to public storm drain infrastructure improvements. The City is responsible for managing the public
storm drain system within the City limits, and ensuring that an adequate level of service is provided to protect the
public from excessive surface flooding conditions. To this end, the need for a comprehensive and high-resolution
hydrologic and hydraulic (H&H) analysis to evaluate the existing storm water conveyance system level of service
citywide was identified. The City has undergone multiple studies to address the known “hot spots” of the City.
The intent of this project is to build off of these past efforts and provide a holistic understanding of the City’s

storm water infrastructure allowing the City to prioritize their efforts.

The City of Lemon Grove study area limit is approximately 3.9 square miles in area. However, the entire
watershed area tributary to the City of Lemon Grove study area covers approximately 5.5 square miles due to
areas draining into and out of the City from the City of San Diego, City of La Mesa, and Spring Valley, a
community of unincorporated area in San Diego County. Most of the City is within the Chollas Sub-basin draining
to the West through South Las Chollas Creek, Radio Drive Branch, Encanto Branch, and Jamacha Branch going
from the north of the City to the South, respectively. The remaining portion to the east of the City drains to the
east to the La Nacion Sub-basin through Brookside Branch and Spring Valley Creek from north to south
respectively. Figure 1-1 and the following paragraph provide an overview of the DMP components and the overall

process that was developed for this project.

The first, and arguably most critical, component in the DMP framework is the data collection regarding the
existing storm drain infrastructure and drainage conditions, including corrections to a Geographic Information
System (GIS) inventory of structure and conveyance features within the study area. The second process in the
DMP framework is modeling the existing drainage condition to establish a baseline and identify existing drainage
issues within the study area. Results from the analysis of existing drainage conditions can then be used to review
locations with problematic drainage patterns and assist in informing solutions including potential areas for
detention or water quality projects. The third process includes incorporating the proposed drainage
recommendations into the baseline drainage model creating the ultimate condition proposed condition model. The

final process is grouping proposed improvements into bundled projects.

A total of forty-two (42) bundled projects were identified as a part of the DMP. These projects were then
prioritized based on a prioritization matrix that assesses the length, CCTV rating, and severity of existing capacity
among other variables and costs. The total cost for the forty-two (42) projects is $78,183,649 and they

will remove 121 inundated structures from the 10-year storm event. The top five (5) projects based on
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the prioritization that was established provide much needed backbone infrastructure along the Federal Boulevard
system and have an estimated cost of $15,459,541 and remove 42 inundated structures from the 10-year storm

event.

The DMP along with the associated GIS data set, web tool, and spreadsheets will provide a highly detailed
drainage improvement plan that will allow the City to easily assess and implement improvements for the area’s
current flooding issues. This DMP summarizes the recommendations and presents them within the City of Lemon

Grove Drainage Master Plan Web Mapping Application (https://maps.rickengineering.com/lgdmp/).

Figure 1-1: DMP Framework

Data Collection, Compilation,
& Processing

Existing Drainage Model

Identify Deficient Drainage Infrastructure

Recommended Improvement Locations—
Regional Flood Control/Water Quality

Locations

Proposed Condition Model

Proposed Condition Based on
10-year Level of Service

Project Bundling

Cost Estimates & Prioritization
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1.1 Regulatory Framework

When evaluating potential infrastructure improvements, the City must be responsive to a nhumber of regulatory
drivers that apply to drainage, storm water infrastructure management, and water quality specific to each storm
drain outfall system. These regulatory drivers are typically focused on addressing one particular storm water-
related component, each with different compliance metrics, timelines, and monitoring requirements.
Understanding the nuances inherent in meeting the overall regulatory framework in the watershed was a critical

component in developing the DMP and is summarized in the sections below.

1.1.1 Drainage Infrastructure Requirements

The County of San Diego maintains certain regulatory standards for storm water improvements as stipulated in
the San Diego County Hydraulic Design Manual, dated September 2014. The governing design storm typically
used as the basis for drainage recommendations is the 100-year storm event, which is consistent with the
requirements per the 2014 San Diego County Hydraulic Design Manual. One of this study’s objectives was to
assess the existing drainage infrastructure to determine the current Level of Service (LOS) relative to the County’s
policies for drainage design. Based on the results of the existing condition models and conversations with City
staff, a more frequently returning 10-year storm event was selected as the desired LOS for the recommendations
of this study. The proposed improvements provide an improved system compared to the existing condition with
the goal to have capacity in the pipes contain the more frequent 10-year storm event that routinely affects
residents. In addition to not being economically feasible, if the system was upsized to contain the 100-year storm
event flow, the downstream receiving waters would be negatively affected at every culvert, and crossing.
Additionally, based on the 2014 San Diego County Hydraulic Design Manual, the storm water conveyance system
shall be designed so that the combination of storm drain system capacity and overflow (streets and gutter) will be
able to carry the 100-year frequency storm. Therefore, this DMP modeled the 10-year storm events to assess LOS

as well as analyzed the 100-year to assess street conveyance.
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2.0 High Resolution Geospatial Data

A high resolution geospatial dataset is essential to perform detailed hydrologic and hydraulic drainage and water
quality analyses. Geospatial data necessary for these modeling efforts include: an accurate topographic
representation of the study area, ground cover/land use information, and existing storm drain inventory. While
evaluating the data initially collected, it was determined that certain data components (such as the storm drain
inventory junction points and line work) did not accurately reflect the field conditions and/or did not align spatially
when compared against the aerial imagery of the study area. An effort to correct and compile the data from
various sources into one comprehensive dataset was undertaken. Of particular focus during this effort was to
ensure a correct spatial representation of the storm drain infrastructure, and collect any missing information. A
revised dataset will also be useful for any future projects that the City or other consultants undertake within the

study area.
Figure 2-1 displays a snapshot of the changes that were made to the GIS inventory, which demonstrates the

amount of new information that was compiled in a representative portion of the study area.

Figure 2-1: Snapshot of New Storm Drain Information Added to GIS Inventory

Original GIS Inventory Correction to GIS Inventory Inlet Sg:\elﬁ::abt?gacshment

The following sections of this report describe the geospatial data received, the process of correcting and

compiling certain data sets, and the resultant data from the correction process.
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This section presents:

e Raw data layers received and sources (Section 2.1)
e Data adjustment and correction process (Section 2.2)

e Summary of the revised dataset (Section 2.3)

2.1 Raw Geospatial Data
Rick Engineering Company (RICK) used several data sets in addition to the original data from the City for this

DMP. All utilized data sets are summarized in Table 2-1 with their associated version dates.

Table 2-1: Geospatial Data Inventory

Data Layer Version Date Source (Agency)
LiDAR 2014 SanGIS, SANDAG, NGA, LECC, Regional Public
Safety GIS, 18 Incorporated Cities
Aerial Imagery 2017 County of San Diego
Topography 2014 SANGIS

Storm Drain Network Files (Drain September 7, 2018 City of Lemon Grove, SanGIS, SANDAG
Conveyance, Drain Structures)

Land Use January 1, 2017 SanGIS, SANDAG

Hydrologic Soil Groups (SSURGO) November 11, 2013 Natural Resources Conservation Service

Parcel Layer February 15, 2018 SanGIS, SANDAG, Assessor/Recorder/County Clerk
Floodplain Layers April 7, 2016 Federal Emergency Management Agency
Municipal Boundaries July 25, 2011 SanGIS, SANDAG

2.2 Corrections to GIS Inventory

Corrections to the GIS storm drain inventory were required to model the existing conditions of the City of Lemon
Grove. The completeness of storm drain inventory data was critical in ensuring the effectiveness and practicality
of subsequent modeling analyses. RICK was tasked with updating the City’s storm drain inventory to more
accurately reflect the current existing condition of the study area. For the purposes of preparing a DMP, the storm
drain data necessary for this study consists of the horizontal layout of the existing storm drain system, size and
material of conduits, and flowline elevations (if feasible). As displayed in Figure 2-2, storm drain inventory

revisions were conducted in a two-step process; (1) desktop analyses and (2) field verification.
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Figure 2-2: Corrections to GIS Inventory Flowchart

Original GIS Inventory

Desktop Analyses

Google Earth CCTV Data

As-Builts ;
ASBUES Observations

Field Verification

Updated and Corrected GIS Inventory

2.2.1 Desktop Analyses

Desktop analyses involved updating the storm drain structures and conveyance information in the City’s existing
GIS dataset based on previous survey data, as-built drawings, aerial imagery, CCTV data, and Google Earth
observations. The horizontal location of drainage structures in the inventory was corrected to match the aerial
imagery. RICK utilized survey data from previous projects to assist in assigning invert elevations to drainage
structures. For structures in which depth measurements were not accessible on site and survey or as-built

drawing data was not available, engineering judgment was used to assign an invert elevation based on upstream
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and downstream drainage connections. A Digital Elevation Model (DEM) was utilized to update rim elevations for
drainage structures not previously identified in the received data. Google Earth and Street View were used to

update the location and type of each inlet and drainage structure.

2.2.2 Field Verification

Several field visits were conducted as part of the DMP effort to supplement the desktop analyses in correcting the
GIS inventory. These assessments included storm drain system inventory verification to assess the status of
assets including inlet locations and sizes, storm drain diameters and materials, structure depths, connectivity, and
drainage patterns.

Figure 2-3: CMP conduit in the northern portion of Lemon Grove (Left).
Spillway in the northern portion of Lemon Grove (Right).

2.3 Revised Geospatial Data

The main objective of the GIS storm drain data revisions was to ensure that a complete and accurate
representation of the existing drainage system was reflected on the GIS shapefiles. The revisions incorporated
into the GIS shapefiles were provided back to the City for use outside of this DMP.

Table 2-2 provides a summary of the changes to the original storm drain inventory received from the City of

Lemon Grove. The existing inventory was updated for storm drains that were larger than 36 inches in diameter
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(or considered part of the primary backbone system). The inventory was also updated to add missing drainage
structures such as inlets, pipe segments, cleanouts, and outlets. Facilities were updated through referencing
survey and as-built data as well as through Google Earth and Google Street observations conducted via desktop
analysis. Certain facilities were flagged to be checked in person and those facilities were assessed via site visits
that were conducted over the course of about three (3) days. As shown, multiple structures and conveyance

segments were added to the inventory via this process.

Table 2-2: Data Source of Drainage Asset Properties
Desktop Analyses

Field

Surveying As-built DEM Gc_)ogle Earth/SFreet Verification
Data Data View Observations
Structures
Location X X X X
Type of Structures X X X X
Rim Elevation X X X X
Invert Elevation X X X X
Depth X X
Conveyance
Location / Orientation X X X X
Type of Conveyance X X X X
Material X X X
Diameter X X X
Pipe Offsets X

Below, Table 2-3, provides a summary of the changes to the original storm drain inventory received from the

City.
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Table 2-3: Summary of Original and Existing (revised) Storm Drain Invento

Existing

Qi mass condition Revised  Gungeln - Gercen
Structure
Fitting 7 0 -7 -100%
Inlet 703 782 79 11%
Manhole 85 103 18 21%
Clean out 14 44 30 214%
Discharge 173 18 -155 -90%
Channel confluence 0 77 77 100%
Conduit connection! 0 90 90 100%
Downstream headwall 0 152 152 100%
Flowline connection 0 21 21 100%
Headwall 0 112 112 100%
Not present 0 1 1 100%
Outlet 0 21 21 100%
Outlet, D-25 0 57 57 100%
Spillway 0 31 31 100%
Unimproved 0 37 37 100%
Total 982 1546 564 57%
Conveyance
Culvert 3 0 -3 -100%
Ditch 51 89 38 75%
Drainage facility 698 1058 360 52%
Earthen channel 46 57 11 24%
Earthen ditch 13 13 0 0%
Open channel 52 131 79 152%
Surface flow/flowline 0 193 193 100%
swGravity Main 860 0 -860 -100%
Total 1723 1541 -182 -11%

1. A conduit connection can be categorized as a structure that connects two (2) or more conduits but was not
verified in the field.

In order to better define the inventory, the conveyance and structure facilities were reclassified into
subcategories that are more informative for future needs while keeping the integrity of the existing inventory.
While the number of assets may have reduced, the overall value of the data has increased and become more
robust.
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3.0 Drainage Assessment

Drainage assessment was accomplished using an integrated 1-D/2-D hydrologic and hydraulic (H&H) model that
combines surface and sub-surface drainage patterns within the study area. One of the most beneficial aspects of
integrated 1-D/2-D modeling is the ability to render high-resolution surface inundation and storage of storm
water flow for the duration of a design storm. An existing condition model was prepared, which presented a high
resolution visual rendering of the combined surface and sub-surface drainage patterns within the study area. For
the purposes of this study, the 100-year storm event was used to evaluate the storm drain infrastructure to
inform infrastructure improvements. Other storm events (2-year and 10-year) were also modeled in order to
understand the performance of the drainage conveyance system during storms with a higher probability of

occurrence.

The existing condition H&H model highlighted several areas where the existing drainage infrastructure (i.e.,
inlets, storm drains, and surface street conveyance) is considered deficient in terms of storm water conveyance
during a 100-year storm event. These deficiencies include locations with storm water ponding above the curb and

extending onto the sidewalk and into private property.

The 2-D component of the analysis allowed for the evaluation of the benefit provided to surface conveyance
capacity after the addition of storm drain infrastructure (i.e. to quantify the benefit of proposed drainage
improvements). A reasonable objective for future drainage improvements is to reduce flood depths in the ROW to
6 inches or less, (i.e., flood depths would be less than the standard curb height per San Diego Regional Standard
Drawings — 2018 and storm water conveyance would be contained within the ROW). Additional information
regarding the specific drainage H&H methodology used in this study can be found in @ memo located in Appendix
A.

This section presents the following:

e Overview of the existing drainage patterns (Section 3.1)
e Model Setup Methodology (Section 133.2.1)
e Modeling Results (Section 3.2.2)
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3.1 Drainage Patterns

The total drainage area in the study is approximately 3,508 acres and drains in a southwesterly direction. The
topography of the city is characterized by relatively flat to mild slopes in developed areas, and steeper slopes on
the edge of the city boundary and the valleys formed primarily around Lemon Grove Avenue and Federal
Boulevard. The drainage infrastructure is a combination of pipes and culverts that are more prevalent along main
and highly utilized streets such as Broadway and Lemon Grove Avenue, and open channels and ditches that are

present more in the residential areas.

3.1.1 Subcatchment Delineations

RICK utilized semi-automated delineation tools in GIS to create initial delineations of subcatchments and flow
paths for each inlet. After the initial delineation, RICK modified the subcatchment areas during the QA/QC process
and ended with 861 subcatchments, as seen in Figure 3-1. Due to the high resolution of the topographic data,
the GIS delineation tools were able to identify flow paths along curbed roadways, through backyards, and across

driveways, establishing an effective baseline for subcatchment delineations.

Figure 3-1: Drainage Areas of Existing Condition

11

18473-A.003



18473-A City of Lemon Grove Drainage Master Plan

These subcatchments were then combined to create five (5) overall subwatershed systems labeled 1-5 based on
their location west to east. These systems, as seen in Figure 3-2, can be identified by their major road or
drainage path. System 1 contains Broadway and Federal Boulevard, System 2 contains Massachusetts Avenue,
System 3 contains Lemon Grove Avenue, System 4 contains part of Broadway and Sweetwater Road, and System
5 contains some of Sweetwater Road and consists of the rest of the drainage areas that do not drain to Systems
1-4. Systems 1-3 have their own unique drainage outlets; all of their respective subcatchments confluence to one
(1) outfall. System 4 has two (2) outfalls. System 5 is made of a collection of drainage conveyance systems
whose subcatchments do not share an outfall. System 5 consists of the remaining conveyance facilities not

included in the other four (4) subwatershed drainage areas.

Figure 3-2: Major Subwatershed Drainage Areas

3.1.2 Surface Conveyance

An important component of the storm water conveyance system in the Lemon Grove study area is the multitude
of channels and ditches connecting the conveyance behind and around buildings. There are a few open channels
of note in the study area. These main channels run behind buildings, adjacent to railroad tracks, and are main

portions of the backbone drainage system in their respective drainage area system. System 1 has large channels
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behind the commercial buildings on Federal Boulevard. System 3 has large channels next to the railroad tracks on

Lemon Grove Avenue. The 2-D mesh provided a way to visualize the surface conveyance.

Some of these open channels are smaller than the resolution of the 2-D mesh and proved to be a challenge to
represent in a 2-D model. In order to properly analyze the geometry and conveyance of these open channels,
they were modeled as 1-D conduits with a 2-D mesh overlay. Larger channels that could be defined solely by the

DEM were modeled just with 2-D mesh.

Refer to the existing condition maps located in Appendix A for a visual overview of the surface conveyance

conditions modeled.

3.2 Existing Condition

3.2.1 Existing Condition Model Methodology

The corrected GIS storm drain inventory discussed in section 2.0 was imported into PCSWMM and formed the
basis of the 1-D conveyance portion of the study area model. Storm drain networks were visually inspected
horizontally with reference to aerial imagery and vertically by viewing the storm drain profiles generated within

the program to verify the suitability of the data.

The DEM was used to develop a 2-D model surface to represent storm water flows in streets, alleys, open
channels, and open space areas. A directional 2-D mesh was applied in these areas to represent the preferential
direction of flow. This surface was coupled to the 1-D storm drain inventory to match the rim elevations at points

of connection to the storm drain conveyance system.

The computer modeling approach utilized has the capability to quantify the shallow surface attenuation (aka —
detention) occurring in the right-of-way (ROW) and its effect to the peak flows entering the storm drain system

(peak flow rates entering the system may be attenuated, which may reduce the size of required improvements).

Table 3-1 below shows a breakdown of the storm drain pipes analyzed in the existing condition model.

13
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Table 3-1: Existing Conditions Storm Drain Pipe Diameters and Lengths Modeled

Diameter (in) Length (ft) Pipe and Culvert Count

4 614 2 0.5%
6 984 5 0.7%
8 667 4 0.5%
10 73 1 0.1%
11 62 1 0%
12 4,683 58 3.6%
15 2,147 21 1.6%
18 33,514 329 25.5%
20 425 2 0.3%
21 754 5 0.6%
24 30,791 246 23.5%
27 178 3 0.1%
30 17,432 95 13.3%
33 1,378 4 1.1%
36 15,748 82 12.0%
39 98 1 0.1%
42 5,117 22 3.9%
48 6,039 46 4.6%
54 757 5 0.6%
57 735 6 0.6%
60 2,835 12 2.2%
66 292 2 0.2%
72 4,447 20 3.4%
78 1,484 5 1.1%

Total 131,254 977 100%

See Appendix A for a summary of the hydrologic results of the single-storm model simulations at each storm

drain outfall modeled within the study area.
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3.2.2 Existing Condition Results

Modeling results highlighted deficiencies in the LOS of the conveyance system within the study area. This is most
obvious in the storm drain networks located at Federal Boulevard, Broadway, Broadway and Sweetwater, Lemon
Grove Avenue, and Madera Street, where a significant length of storm drain pipes identified in the inventory did
not demonstrate capacity to convey the 100-year storm event. While reviewing the City’s as-builts, it was
observed that much of the storm drain conveyance currently in place was designed in the 1960’s and 1970's. It is
believed that those areas were not designed for the LOS currently required within the City of San Diego drainage

design standards.

Model results were obtained for the 24-hour storms at the 2-, 10-, and 100-year return period from the
precipitation data obtained from NOAA Atlas 14 Precipitation Frequency Data Server (PFDS) as discussed in the
memo located in Appendix A of this report. The 24-hour storm events were judged to be the most pertinent
storm events due to the volume of runoff generated and the peak flows generated at the main outfall of each

storm drain system.

Modeling results highlighted deficiencies in the level of service (LOS) of the conveyance system within the study

area and full results can be found in Appendix F.

During the 100-year storm about 38% of the conveyance distance is below or at capacity. Table 3-2 provides an
overview of the results observed in the 2-, 10-, and 100-year, 24-hour storm events compared to the surcharging

conduits of the storm drain network.

Figure 3-3 depicts the lengths and number of pipes in each conveyance capacity category over 100%.

Table 3-2: Existing Condition Storm Drain Conveyance Capacity Summary

2-Year Storm 10-Year Storm 100-Year Storm
Conveyance
CagaCIlty Pipe Length Pipe Length Pipe Length
(%) (({Z39) (({Z39) (({Z39)
< 100 111,813 98,635 80,580
100 - 150 13,324 22,157 35,385
150 - 200 3,410 5,697 7,905
> 200 2,562 4,620 7,239
Total 131,109 131,109 131,109

1. Conveyance capacity is the max full flow in the pipe compared to the maximum flow the pipe is designed

to convey.
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Figure 3-3: Existing Condition Storm Drain Conveyance Capacity
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Undersized storm drain facilities caused a significant amount of storm water to pond on the street surfaces. In
many locations water ponds in excess of one (1) foot on the surface at the low points. Table 3-3 provides a
summary overview of the peak storm water stored on the 2-D surface and the overall corresponding ponding

depth. The structures experiencing the various flood depths are counted alongside their respective depths.

Table 3-3: Existing Condition 2-D Cell Peak Storage Volume 24-HR Storm Events

Ponding 2-Year Storm 10-Year Storm 100-Year Storm
_Depth Volume Structures Volume Structures Volume Structures
(inches) (Ac.-Ft.) €)) (Ac.-Ft.) (#) (Ac.-Ft.) €))
0-6 11.42 293 43.85 409 21.99 499
6-12 9.83 59 13.44 89 22.34 181
> 12 34.85 61 29.84 94 105.34 139
Total 56.10 413 87.14 592 149.67 819

Refer to the existing condition maps located in Appendix C for a visual representation of the depths and limits of
surface inundation within the study area. Table 3-4 presents a summary table of peak flow rate results at the

storm drain outfall locations obtained from the modeling efforts.
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Table 3-4: Existing Condition Storm Drain Outfall Summary

syemp  Prinese | beakFowRaes ()
1 1317.2 563.2 967.2 1724.3
2 245.4 132.08 196.5 353.6
3 1120.3 523.5 912 1604
4 600.2 345.4 551 1021.6
5 457.6 357.9 614.6 987.8

3.3 Proposed Condition

3.3.1 Proposed Condition Model Methodology

Results from the existing condition models were evaluated in several aspects to determine an effective balanced
approach to decrease the amount of surface ponding, and increase storm drain pipe capacities in the study area.
The September 2014 San Diego County Hydraulic Design Manual states that storm drains in conjunction with
surface drainage are to be designed to convey the 100-year storm. However, based on the severity of the
deficiencies in the existing condition drainage infrastructure and subsequent conversations with City staff, it was

decided that recommendations for the deficient infrastructure would target a 10-year level of service.

The objective of the recommended improvements aimed to reduce inundated structures during the 10-year storm
event by improving storm drain pipes in the same drainage basin. The recommended pipe improvements were
then bundled into CIP scale projects, providing drainage solutions for the area’s most prone to drainage issues in
the existing condition. The CIP projects provide city officials with the ability to streamline the drainage
improvement process by providing a graphical representation of drainage needs throughout the City to be
referenced during future projects of all types, thus allowing for the strategic bundling of multi-objective projects

to reduce overall cost to the City and decrease the amount of time residents are impacted by construction

improvements that could be completed to collectively improve the surrounding area. The bundled projects
provide city officials with a list of storm drain pipes that can be improved concurrently, decreasing the amount of

time the street is impacted by construction.

Inundated structures were utilized as indicators of deficient drainage infrastructure and deficient facilities most
likely resulting in the inundated structures were flagged for improvement. The combined peak flow from the
surface and sub-surface conveyance model were used to size the deficient infrastructure. The improvements had
to be recommended around several constraints; new alignments were not part of the process in this study, so the

improvements had to stay within the existing alignments. Additionally, channels and ditches were not
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recommended for improvements. With all these constraints the improvements for this study were recommended
to the maximum extent practicable. Recommendations also included proposed improvements from other projects.
These previous studies prepared by Rick Engineering included the August 17, 2014 “City of Lemon Grove Storm
Drain Assessment of Existing Corrugated Metal Pipe (CMP) Facilities” and the July 6, 2018 “Flood Control
Feasibility Analysis Report Along Federal Boulevard, Between Central Avenue and San Miguel Avenue in Lemon

Grove, California.”

In order to determine when additional barrels would be added in lieu of simply upsizing of the existing storm
drain network, the following was considered during the evaluation process. If the proposed storm drain size was
too large when proposed in conjunction with the existing invert elevations and resulted in an exposed storm pipe,

additional barrels with smaller pipe diameters were recommended instead.

The proposed condition also considered the results of the CMP closed-circuit television (CCTV). Pipes that had a
rating over zero (0) were replaced with RCP and any pipes upstream and downstream were also considered as
candidates to be replaced. In some cases, the material of the pipe needed to be changed but the size did not in

order to pass the 10-year flow.

3.3.2 Proposed Condition Results

The goal of this study was to compile and identify areas most frequently prone to flooding in order to alleviate
the flooding of structures and major roadway corridors to the extent feasible through storm drain improvements.
The method of improving drainage conditions throughout the City was to replace existing infrastructure, in place,
with infrastructure that has the capacity to convey the selected LOS. In order to provide feasible improvements,
the recommended infrastructure is to be replaced in the current alignment to reduce the probability of conflicts
with other utilities during realignment. The alignments of the infrastructure can be adjusted during final design if
necessary or desired. The recommended storm drain systems were sized accounting for the total flow getting to
the pipe through both surface and subsurface conveyance. The decided upon Level of Service (LOS) for this study
was for the storm drains to convey the 10-year event and for the combined storm drain and road way to convey
larger events where feasible. The recommended improvements outlined in this study provide a significant LOS

increase throughout the City and reduce the number of structures affected by stormwater inundation.

From these considerations, of the modeled 991 pipes, 277 were recommended to be upsized or replaced with
RCP.

The 2-, 10-, and 100-year storm events were analyzed and Table 3-5 presents a summary overview of the impact

that the replacement of storm drain infrastructure had on the entire storm drain pipe conveyance system

18

18473-A.003



18473-A City of Lemon Grove Drainage Master Plan

modeled in the proposed condition. Table 3-5 depicts the lengths and number of pipes in each conveyance

capacity category over 100%.

Table 3-5: Proposed Condition Storm Drain Conveyance Capacity Summary

10-Year Storm 100-Year Storm

2-Year Storm

Conveyance
Cagacity Pipe Length Pipe Length Pipe Length
(%) (feet) (feet) (feet)
< 100 126,941 115,166 89,255
100 - 150 3,787 14,036 35,097
150 - 200 1,792 1,618 4,660
> 200 466 2,166 3,975
Total 132,986 132,986 132,986
1. Conveyance capacity is the max full flow in the pipe compared to the maximum flow the pipe is designed
to convey.
Figure 3-4: Proposed Condition Storm Drain Conveyance Capacity
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The storm drain facilities were upsized to reduce surface flooding and convey the 10-year storm event within the

pipes and 100-year storm event within the street. Even though pipes are over 100% capacity, this does not mean
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that there is flooding at each of these facilities. A pipe flowing over 100% could just indicate that that particular
pipe is flowing under pressure. The results of the proposed infrastructure are more appropriately reflected in the
number of flooded structures.

Table 3-6 provides a summary overview of the impact that the replacement of storm drain infrastructure had on
the surface ponding conditions. The structures experiencing the various flood depths are counted alongside their

respective depths.

Table 3-6: Proposed Condition 2-D Cell Peak Storage Volume 24-HR Storm Events

Ponding 2-Year Storm 10-Year Storm 100-Year Storm
_Depth Volume Structures Volume Structures | Volume  Structures
(inches) (Ac.-Ft.) (#) (Ac.-Ft.) 1)) (Ac.-Ft.) 1))
0-6 8.94 248 34.33 317 18.58 447
6-12 5.79 44 9.69 67 16.79 116
> 12 30.56 59 22.41 80 71.75 121
Total 45.29 351 66.43 464 107.11 684
Decrease from
Existing 56.10 62 20.71 128 42.56 135
Condition

There are local sumps throughout the city and some structures have ponding around their perimeter due to a
local sump. Therefore, those structures might not have a project near them and will experience local ponding in
both the existing and proposed conditions.

Refer to the existing condition maps located in Appendix C for a visual representation of the depths and limits of
surface inundation within the study area. Table 3-7 presents a summary table of peak flow rate results at the

storm drain outfall locations obtained from the modeling efforts under the proposed conditions.

Table 3-7: Proposed Condition Storm Drain Outfall Summary

swemip | poiegss ke
1 1317.2 743 1,140 1,704
2 245.4 131 225 356
3 1120.3 633 1,068 1,637
4 600.2 401 645 925
5 457.6 353 621 1,037
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4.0 Recommended Improvements

4.1 Interim Solution for CMP Assessment
Field surveying was prepared for the CMP portion of the five (5) identified systems. Refer to Appendix B for

backup information from the field survey. Refer to Attachment C for exhibits showing each CMP section.

Based on the results of the field survey, the CMP systems were televised using closed-circuit television (CCTV) by

Affordable Pipeline Services.

There are 149 segments that were surveyed, and a rating system was used by Affordable Pipeline. Grades were

assigned and they are as follows:

5 — Most severe

4 — Severe

3 — Moderate

2 — Minor to Moderate
1 — Minor

0 — Minor or No Televising Available

According to results from the televised survey, CMP conditions range from “minor” to “most severe”. Many
sections are classified as severe by way of debris accumulation and damage through corrosion where: the bottom
half of the pipes are missing, large diameter holes are prevalent, or severe corrosion has made many small holes
throughout a particular segment. Other segments are classified as severely damaged by way of deformation and
deformation is characterized as severe if it restricts flow and/or the structural integrity of the pipe and prevents
repair. Segments classified as moderate have light corrosion and/or debris accumulation and segments classified

as minor are in good condition with no or minor corrosion and no or minor debris accumulation.
The repair techniques can be summarized into six (6) methods and they are as follows:

- Cured in Place Pipe (CIPP) Lining

- Cured in Place Pipe Sectional Repairs

- Top Hat (TH) in Lateral/Main Connection Sealing

- Pressurized Hydrophilic Grout and Urethane Sealant
- Hydro-Scouring

- Pipe Removal and Replacement

Refer to Appendix B for definitions of each of these repair techniques. The least costly repairs are those that are
fully clogged with sediment and debris and they can be repaired by hydro-scour. The next least costly of the
repairs are those with severe corrosion and multiple holes that are less than one (1)-foot diameter and these can

be repaired with CIPP lining. The costliest set of repairs are those that are severely deformed or corroded with
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sections of pipe missing or large diameter holes (greater than one (1)-foot diameter) and these will require pipe
removal and replacement. Below is a summary of the CMP condition and the amount of each type of
recommended repair.

Table 4-1: Summary of Pipe Segment Rating and Quantity

Grade/Rating Number of Pipe Segments
5 — Most Severe 56
4 - Severe 14
3 - Moderate 56
2 — Minor to Moderate 5
0 — Minor or No Televising Available 18
Total 149

Table 4-2: Summary of Repair Technique, Quantity, and Length

Segment Segment
Quantity Length (ft)

Repair Technique

1 - Cured in Place Pipe (CIPP) Lining 20 1,860
2 - Cured in Place Pipe Sectional Repairs 1 430
3 - Top Hat (TH) in Lateral/Main Connection Sealing 1 --
4 - Pressurized Hydrophilic Grout and Urethane Sealant 4 895
5 - Hydro-Scouring 47 4,915
6 - Pipe Removal and Replacement 28 1,043
Total 101 9,143

About one third or 49 of the inspected CMP’s require rehabilitation or replacement. Twenty-eight (28) pipes are
either fully clogged with debris or have significant debris and need hydro-scouring. The remaining pipes have

minor to moderated severity and do not require significant repair or maintenance.

Refer to Appendix B for backup information from the televised survey (CCTV), results, maps, and summary
tables.
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4.2 Regional Locations of Interest

Regional Improvement Opportunities that could provide detention or water quality benefits were identified
through visual inspection. The size of the contributing drainage areas and land parcel ownership were the major
contributing factors for identifying regional opportunities. A conscious effort was made to limit the identification of
regional opportunities to parcels owned by the City; however, some locations on private parcels were identified as
well in certain circumstances due to constraints in the public ROW, like lack of adequate space. The regional
opportunities were also chosen based on their proximity to the outfall of the subwatershed system to maximize

the impact of treatment.

In total ten (10) locations are currently identified as potentially viable regional improvement opportunities. The

locations are listed below in Table 4-3 and refer to Appendix C for an exhibit of the locations.

Table 4-3: Regional Improvement Opportunities

Regional Improvement Opportunities

Contributing Impervious Area

ID Area (ac) (ac) Parcel Ownership

1 57.8 45.3 Thaidigsman Family Trust
2 324.4 201.2 Lemon Grove Alano Club
3 33.2 20.4 Retail Portfolio 30-1 LLC
4 14.4 7.5 Lemon Grove School District
5 54.6 33.4 Erickson Linda R

6 62.2 34.4 Shra Crockett Inc

7 124.3 74.1 Caltrans

8 208.5 128.2 City of Lemon Grove

9 35.3 17.1 Union Pacific Railroad Co.
10 32.8 19.9 Senior Communltgastirgcresrhsi/pcsommumty Health

4.3 Drainage Recommendations

The following sections present summaries of the various structures associated with the drainage infrastructure.

4.3.1 Storm Drain Recommendations
The recommendations for the storm drain pipe system consist of addressing deficient facilities that, based off the
modeling results, caused or contributed to inundation of structures during the 10-year storm event. The 10-year

storm event was targeted to improve the level of service during the more frequent storm events.

In addition to replacing storm drain pipes by their capacity, the material of the pipe was also considered. CMP

rated above 0 are recommended for replacement. The CMP facilities recommended for replacement were
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recommended for conversion to RCP pipe of the appropriate size to convey the 10-year flow at the location. Pipes
upstream and downstream were assessed and if they were CMP, were also recommended for replacement. Table
4-4 compares the number of drainage facilities in the existing and proposed condition. For a visual representation

of the proposed storm drain improvements, refer to the maps provided in Appendix E.

Junctions were edited in response to editing the pipes they were connected with but these changes were minor

and the changes are not analyzed between the existing and proposed conditions.

Table 4-4: Storm Drain Recommendations Summary

Existing Condition
Total

Proposed Condition

% Replace

Facility type Replaced

Storm Drain (LF)!

265,225 226,576 85

! Includes lengths from dual pipe systems.

4.3.2 Future Channel Restoration Opportunities

As previously stated, small channels were assigned dimensions and had an overlay of 2D mesh and larger
channels were modeled with the 2D mesh. In the proposed condition, channels were not the focus of proposed
improvements. However, as part of the effort in analyzing the proposed condition results, channels that are in

flooded areas are flagged for potential improvements. Refer to Appendix E for locations of proposed channels.

4.4 Individual Improvement Costs

Appendix C has maps of results from the 2-, 10-, and 100-year storm event models. These maps visually highlight
the deficiencies within the citywide drainage system encountered during the modeling efforts. A visual
observation of the drainage infrastructure displayed on these maps led to the conclusion that the City’s drainage
deficiencies are not concentrated within one central location, but rather they are distributed throughout various

neighborhoods and watersheds. This data is crucial for determination of implementation strategies.

As a goal of this study, the results from the Citywide DMP have been leveraged to develop potential Capital
Improvement Program (CIP) projects to address the drainage deficiencies where they occur. This was

accomplished via a series of steps:

e Hydrologic and hydraulic analysis of the backbone storm drain infrastructure throughout the City.
e Recommending storm drain pipe size improvements for infrastructure which was determined to have

deficient conveyance capacity.
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e Determining individual priority for the recommended storm drain infrastructure improvements based on
hydrologic and hydraulic analysis results and other applicable data.

e  Grouping individual infrastructure improvements into CIP project bundles based on geographic location.

This process led to the development of bundled CIP projects which were then evaluated in more detail to
determine potential benefits and/or consequences that may arise during the implementation process. After these
projects were vetted, the recommended improvements were entered into a hydrologic and hydraulic model to
determine the extent of the benefit yielded by the recommendations. The following sections provide further

explanations of this process.

4.4.1 Selection Criteria

The method for selecting potential CIP projects involved the development of scoring criteria, as outlined in Figure
4-1. These criteria were developed to rate the efficiency of all existing storm drain segments and then assess the
bundled projects by their effect on inundated buildings. The first set of criteria generates a simplified ranking
system ranging from a score of 0 - 55 with 55 being the highest possible score to determine the importance of
providing recommendations for the system. An extra 25 points are awarded to a pipe based on its CCTV rating,
represented by the CMP Score. Summing the Raw Total with the Synergy Bonus Points, the highest possible

rating for a pipe is 80 points.

Once all existing storm drains were scored, the criteria were further refined to prioritize based on bundled
project; each bundled project was assessed based on its effect on reducing flooding to buildings. The projects
were bundled based on their proximity and connection to one another. Analyzing the area upstream and
downstream from a project allowed for each individual project to be assessed based on its effect on the buildings
in the area. Each project area was visually inspected to confirm that buildings were not negatively affected by a
project upstream or downstream. The individual scoring and bundled project assessment were combined in a
final project prioritization step that assigned values based on a project’s standing in flood reduction and number

of priority assets. This resulted in projects with scores between 30 and 100.

Cost was factored in to the Flood Reduction Score by including normalized values from FEMA’s Estimated Flood
Loss Potential into the bundled projects’ flood reduction score. FEMA has loss potential costs associated with
depth of flooding. The costs used in this analysis are normalized averages of three ranges: 1-6 inches, 6-12
inches, and 12-48 inches. Refer to Appendix G for the FEMA data.

This dual assessment in the prioritization process allows for the proposed improvements to be used both on the
individual scale and project scale. There are costs for each of the forty-two (42) bundled projects as well as costs

for each individual pipe that is proposed for improvements.
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Figure 4-1: CIP Selection Criteria

Rating Criteria (per asset) Max. Score Sul;(;;i::ria

Public Safety 35

Land Use Impacts (0 to 20)
Adjacent to High-Priority Land Use 20
Adjacent to Developed Land Use 10
Adjacent to Vacant Land Use 0

Within Major Roads (0 to 15)

Conveyance Characteristics

Ease of Implementation 20

Projects within Existing City Ownership, Right-

of-Way, or Easement 20

Projects Located on Unimproved Property/Vacant 15

Raw Total 55

Synergy Bonus Points 25

CMP Score (0 to 25)
Score 5 25
Score 4 20
Score 3 15
Score 2 10
Score 1 5

Synergy Total 25

Overall Project Score 80

Flood Reduction Score 60 (0 to 60)
Highest Ranked 10% of Projects 60
Second Ranked 30% of Projects 40
Lowest Ranked 60% of Projects 20

::sr::asiﬁi Project Score Per Weighted 40 (0 to 40)
Highest Ranked 10% of Projects 40
Second Ranked 30% of Projects 20
Lowest Ranked 60% of Projects 10
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4.4.2 Results

From the extensive and detailed modeling came forty-two (42) potential CIP projects that encompass all the
proposed conditions modeling. However, this DMP has provided more detailed information on the top five (5)
feasible CIP projects with the most favorable flood control benefits. These five (5) CIP projects are viable
drainage improvements which can be implemented to provide a better level of service for their respective areas
with minimal adverse effect on the connecting systems. These projects have been selected to address known
hotspots within the City and reduce existing deficiencies by upsizing existing infrastructure. The projects in this

section are not based on priority.

The results of the top five (5) project bundles are displayed in Table 4-5. Refer to Appendix G for the summary

table of improvements and costs for all forty-two (42) projects.

The total cost of CIP projects is $78,183,649 and remove 121 structures from experiencing inundation. The top
five (5) CIP projects range in price from $78,856.37 to $10,026,193.78 and include storm drain and culvert
improvements. The top five (5) projects remove forty-two (42) structures from experiencing flooding. This
spectrum of project sizes and types allows the City a broad array of projects from which to select. The potential

for storm drain improvements made System 1 the most likely to have the most desirable projects.

Table 4-6 provides a comparison of results between the existing and proposed conditions for the top five (5)
projects while Table 4-7 provides a comparison of results between the existing and proposed conditions for all
forty-two (42) projects. Below, Table 4-8, provides a comparison of inundated structures for the top five (5)
projects while Table 4-9 provides a comparison of inundated structures for all forty-two (42) projects. The
number of structures experiencing ponded water decreases in the proposed condition due to the proposed

improvements.

Table 4-5: Costs of the Top 5 Prioritized Projects

Project Soft Cost

Capital Cost

Total Project Cost

Bundle ID (32% P&D)

11 $1,173,106.71 $ 563,091.22 $ 1,736,197.93
1.3 $ 53,281.33 $ 25,575.04 $ 78,856.37
111 $1,623,433.18 $ 779,247.92 $ 2,402,681.10
12 $ 6,774,455.26 $ 3,251,738.52 $ 10,026,193.78
1.9 $ 821,359.05 $ 394,252.35 $ 1,215,611.40
SUM $10,445,635.52 $5,013,905.05 $15,459,540.58
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Table 4-6: Comparison of Storm Drain Results of the Top 5 Prioritized Projects

Conduits: 2-Year Capacity 10-Year Capacity 100-Year Capacity
Subtotal of 100 150 100 150 150
Deficiencies - . = - o .

(LF) 150 200 <100 350 200 <100 100130 549
Existing

n 5,284 2,017 | 660 191 3,707 | 2,859 | 1,261 | 324 | 2,852 | 3,596 | 1,105 | 598
Conditions
Hropgzst 4,528 4119 | 260 613 6,539 | 2,320 | 564 97 | 4,528 | 4,119 260 613
Conditions
Flood
Reduction
Benefit
frone 756 (2,102) | 400 | (422) | 2,832 | 539 | 697 | 227 | 1,676 | (523) | 845 | (15)
Proposed
Conditions
% Change 14% -104% | 61% -221% 76% | 19% 55% 70% 59% -15% 76% -3%

Table 4-7: Comparison of Storm Drain Results of All Projects

Conduits:

2-Year Capacity 10-Year Capacity ‘ 100-Year Capacity
Subtotal of
Deficiencies _ 100- 150- 100- 150-
) 100-150 150 200 >200 <100 150 200

Existing 27,614 9,569 2,847 | 2,190 | 18,524 | 15,833 | 4,378 | 3,485 | 13,753 | 19,081 | 4,653 | 4,732
Conditions
Proposed
i 42,300 1,242 495 180 35,683 7,295 564 675 24,872 16,900 1,255 1,190
Flood
Reduction
Benefit

14,686 8,327 2,352 | 2,010 | 17,159 | 8,538 | 3,814 | 2,810 | 11,119 2,181 | 3,398 | 3,542
from
Proposed
Conditions
% Change 53% 87% 83% 92% 93% 54% 87% 81% 81% 11% 73% 75%
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Table 4-8: Comparison of Inundated Structures of the Top 5 Prioritized Projects

Ponding 2-Year 10-Year 100-Year
Depth Storm Storm Storm

(inches) Structures @ Structures Structures

(#) (#) (#)

Existing

Ponding
Depth Structures

(Inches) (#)

Structures

(#)

Structures

(#)

Proposed 0-6
6-12 16 10 31
> 12 16 21 25
Total 98 116 175
Comparison Difference 31 42 18

Table 4-9: Comparison of Inundated Structures of All Projects
Ponding 2-Year 10-Year 100-Year
Depth Storm Storm Storm
(inches) Structures = Structures | Structures

(#) (#) (#)

Existing

Pondin
Depthg Structures | Structures Structures

(Inches) (#) (#) (#)

Proposed 0-6
6-12

> 12 44 61 96

Total 317 407 621

(o] :EIsE 4 Difference 57 121 124

29 18473-A.003



18473-A City of Lemon Grove Drainage Master Plan

5.0 Conclusions
This DMP successfully utilized high-resolution data with an integrated PCSWMM modeling approach to determine

existing deficiencies and identify recommended improvements for drainage infrastructure. The results from the
project and subsequent prioritization provide the City of Lemon Grove with recommendations to be used in the
City’s planning and CIP. The results significantly advance the City’s storm water management goals by not only
assessing each individual pipe but by bundling recommendations into tangible projects. The value of the results
of this project is that now the City has assessments for all of its storm drain pipes at its disposal with all of the

results provided in a user-friendly web application tool.

The 1-D/2-D H&H model provides a visual representation of surface drainage in the City of Lemon Grove during
different storm events. During the 2-, 10-, and 100-year, 24-hour storms, significant flooding occurs along
Federal Boulevard and Lemon Grove Avenue. Additionally, during the 100-year, 24-hour storm a section of
Broadway and the intersection of Broadway and Sweetwater Way experience significant flooding. The modeling
also provides a list of deficient systems. In the 2-, 10-, and 100-year, 24-hour storm events there are 135, 227,
and 347 deficient conduits, respectively.

This study provides ten (10) potential regional locations for future water quality BMPs. The delineations created
for the entire watershed created the opportunity to calculate the contributing areas to each of these regional
improvement opportunities. These locations were chosen based on the surrounding space and the contributing
area. Additionally, channels were visually inspected and those that could be retrofitted in the future were flagged

and included in the final package of these project’s efforts.

Based on the results from the existing condition model, recommendations for the storm drain pipes were made
and included upsizing and/or changing the material to RCP. Based on their surcharging junctions while conveying
the 10-year storm event, pipes were upsized to be able to convey the flow without causing flooding. The goal
was to improve the 10-year level of service, contain the flow within the street during the 100-year storm event,
and decrease the amount of structures flooding in the 2-, 10-, and 100-year storm events. The drainage modeling
and recommendations outlined in this report were able to reduce the total volume of surface ponding from
approximately 87.14 acre-feet to 66.43 acre feet in the 10-year storm event. The drainage recommendations
consist of storm drain replacement based on existing capacity and material. Based on location and system,
recommendations were bundled into projects and resulted in forty-two (42) projects that vary in cost from
$25,343 to $10,026,194. The combined cost for all the recommendations for these projects totals approximately
$78,183,649. These costs can be looked at on an individual pipe level or project level. In addition to this, each
individual pipe is prioritized based on its location and CCTV rating. On a project scale, the project is prioritized

based on its effect on the structures upstream and downstream of its location. The five top priority projects range
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from $78,856 to $10,026,194 and remove forty-two (42) structures from experiencing flooding in the 10-year

storm event and 121 structures in the 100-year storm event.

In summary, this study provides improvement costs for each individual pipe and bundles and prioritizes them into
CIP-level projects. The City now has forty-two (42) bundled projects to support the City’s CIP, paving the way for
city staff to use each project to apply for grant money funding. Additionally, the City has a list of flagged channels
recommended for future improvements in order to pursue water quality benefits that will be experienced by both
the City of Lemon Grove and downstream receiving waters. Rather than reacting to problems when they arise,
the City aims to take a proactive approach by moving forward with the information provided in the bundled
projects. With the utilization of grant funding and local taxes, the City can use the list of bundled implementation
ready projects this study produced to efficiently implement improvements. All the information collected and

assessed during the study can be referenced within a user-friendly web-application for years to come.
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1.0 Hydrologic Methodology and Modeling

PCSWMM uses EPA’s SWMM Version 5 (SWMM5) engine, which uses the nonlinear reservoir model
methodology to estimate the rainfall-runoff relationship for a subarea. Nonlinear reservoir modeling uses
a combination of mass conservation and the Manning Equation to determine the volumetric flow rate
from a subcatchment. SWMM5 requires several parameters to calculate runoff from each subcatchment.
The parameters include area (in acres), characteristic width of the subcatchment, slope, percent
impervious, Manning’s “n” values for pervious and impervious overland surfaces, depression storage for
pervious and impervious surfaces, percent of impervious area with no depression storage, and infiltration

parameters.

1.1 Rainfall

Point precipitation data for the City of Lemon Grove study area was obtained from the National Oceanic
and Atmospheric Administration (NOAA) Atlas 14 Precipitation Frequency Data Server (PFDS) (NOAA
2011). This data was selected because it has a longer period of record than the data presented in the
County of San Diego Hydrology Manual (2003) to best reflect the historical rainfall and flooding events
specific to the study area. Point rainfall data (total rainfall depth) was obtained for two rain gages nearest
to the study area: Chollas Reservoir and La Mesa to compare with precipitation data obtained at the
centroid of the study area (See Table 1-1).

Table 1-1: San Diego County local 24-Hour NOAA precipitation depth (inches)

10-YR, 100-YR,

24-HR 24-HR
Precip. Precip.
(in.) (in.)
Chollas Reservoir 32.7333 -117.0667 ‘ 1.85 ‘ 2.95 ‘ 4,55
La Mesa 1327675 | -117.0233 | 197 | 319 | 5.3
City of Lemon Grove 32.7333 -117.0344 1.89 2.97 411
Study Area

Source: NOAA 2011.
Notes: in. = inches; Lat. = latitude; Long. = longitude.

Based on this comparison, the rainfall precipitation depth data obtained at the centroid of the City of
Lemon Grove study area is within range of nearby rain gages for the 2-, 10-, and 100-year storm events.

1.1.1 Rainfall Pattern

Setting up a storm simulation in EPA’s Storm Water Management Model (SWMM) requires a hyetograph
to distribute rainfall over time throughout the storm duration. Two options were considered:

e (2/3, 1/3) distribution as presented in the County of San Diego Drainage Design Manual (2003).
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e Center distribution, (1/2, 1/2), based on USACE’s HEC TD-15 guidance, Hydrologic Analysis of
Ungaged Watersheds Using HEC-1 (USACE 1982).

The 24-hour storm duration was selected for the study. The center storm distribution was selected
because it meets this study’s goals. The center storm distribution provides the peak intensities necessary
to assess drainage infrastructure at the inlet scale (up to 5-minute rainfall intensities) while preserving
the total volume of runoff generated from the storm duration. The two options generate the same
precipitation volume however the (2/3, 1/3) storm distribution generates a greater volume leading up to
the peak of the storm.

1.1.2 Rainfall Hyetograph Development

To develop the unit intensity duration relationship for the City of Lemon Grove study area, NOAA
precipitation depth data from three rain gage stations within the study area were obtained for the 2-, 10-,
and 100-year, 24-hour storm events. The point rainfall depth data obtained from the NOAA PFDS was
used to generate intensity-duration pairs for the given durations. These intensity-duration pairs are
incorporated into the rainfall intensity hyetographs. The 100-year precipitation depth data from these rain
gages and the City of Lemon Grove study area are shown in Figure 1-1 (NOAA 2011).

100-Year 24-Hour Precipitation
NOAA Atlas 14 - San Diego, CA
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Figure 1-1: 100-year, 24-hour precipitation depth

The resulting rainfall intensity-duration data points generated from the NOAA precipitation depth data
were reviewed and plotted for comparison (NOAA 2011). This was done to visually identify any
discrepancy in the intensity-duration pairs when plotted. The intensity-duration pairs will appear linear on
a log-log scale. The graphs showed that the rainfall intensity-duration relationship yielded a linear
relationship for the rainfall data collected at the rain gages, and the precipitation data for the centroid of
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the study area was within range of the 2 nearby rain gages (Figure 1-2). This comparison provides a
check to verify that the rainfall data obtained directly at the centroid of the City of Lemon Grove study
area from the NOAA PFDS correlates with the data at the nearest rain gages in the vicinity of the study
area.

100-Year 24-Hour Intensity-Duration
NOAA Atlas 14 - San Diego, CA
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Figure 1-2: 100-year intensity-duration relationship

Since the intensities plotted showed similar patterns for the two gages and the data for the City of Lemon
Grove area within range of the data obtained at the rain gages, it was determined that the rainfall data
aggregated for the study area would be appropriate for modeling purposes. The precipitation was
entered in 5-minute increments. Precipitation depths at certain durations were obtained directly from
NOAA Atlas 14 as seen in the rainfall data shown in Appendix A (NOAA 2011). Precipitation depths
bounded by the given values were determined by log-log interpolation at 5 minute increments.

The incremental precipitation data was then arranged into a center-distributed rainfall intensity
hyetograph with the peak of the storm centered at 12 hours, as seen in Figure 1-3. A (2/3, 1/3) rainfall
distribution with the storm peak occurring at 16 hours, as described in the 2003 San Diego County
Hydrology Manual was considered and ultimately not selected for this study. This approach delivers a
greater volume of rainfall prior to the peak of the storm, which has a significant impact on storage
volumes on street surfaces and storm drain facilities, compared to the center-distributed balanced storm
(1/2, 1/2 distribution). A storm distribution with the peak rainfall intensity arranged at 12 hours generates
the necessary peak flows while delivering the full rainfall volume with a symmetric distribution during the
24-hour storm event.
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100-Year, 24 Hour Storm Event Rainfall Intensity Hyetograph
City of Lemon Grove Project Centroid
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Figure 1-3: 100-year, 24-hour intensity hyetograph

1.1.3 Rainfall Losses

The Green-Ampt Method was used to estimate infiltration potential, which requires the following
parameters: soil capillary suction head, soil saturated hydraulic conductivity, and initial moisture deficit
(i.e., the difference between soil porosity and initial moisture content). This method is consistent with the
guidance presented in the County of San Diego BMP Design Manual (2019) for hydromodification
management SWMM modeling efforts in San Diego, and further documented in the Storm Water
Management Model User’s Manual Version 5.1 (Rossman & Huber, 2015).

Soil parameters were obtained using the listed values in table G.1-4, from Appendix G of the 2019 County
of San Diego BMP Design Manual. These Green-Ampt soil parameters listed in the table were established
by the manual for use in the San Diego Region, and are within the acceptable ranges specified in Tables
A.2 and A.3 of the SWMM User’s Manual. The distribution of hydrologic soil groups within the City of
Lemon Grove study area is based on SANDAG's ArcGIS feature class for National Resources Conservation
Service hydrologic soil groups (refer to Appendix A-4 for an exhibit documenting the mapped NRCS
hydrologic soil groups within the study area). Areas with an “unknown” soil classification were assumed
to be type D soils for this analysis.
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The land cover feature class was used to determine the percentage of impervious area for each
subcatchment based on assigned impervious percentages to each land use. The land use shapes were
intersected with the inlet drainage area delineations to perform an area-weighting analysis of the average
impervious cover using GIS tools. Refer to Appendix C for a map which documents the land uses
throughout the study area and the assigned impervious percentage for each land use.

To determine the overland Manning’s “n” values and percent impervious parameters, the guidance in
Appendix G of the 2019 County of San Diego BMP Design Manual was followed. The “n” values are: 0.012
for impervious cover, and 0.15 for pervious cover. These values were established by the BMP Design
Manual for use in the San Diego region, and are within the acceptable ranges documented in Table 3-5 of
the Storm Water Management Model Reference Manual Volume I — Hydrology (Rossman 2016).

1.2 Hydrologic Routing

Each subcatchment is connected via a conveyance node and link network (inlets and storm drain pipes),
which routes runoff generated towards the storm drain system outfall. Refer to Section 2.0 for more
information regarding the hydraulic analysis methodology and modeling procedures.
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2.0 Hydraulic Methodology and Modeling

2.1 Flow Routing

The PCSWMM platform uses SWMM5 to perform hydraulic calculations and presents the same flow
routing options as the EPA SWMM computer application. This ensures that the input parameters and
results obtained are directly compatible between the proprietary PCSWMM program and the public
domain EPA SWMM program. Flow routing is governed by the equations of continuity, mass, and
momentum—also known as the St. Venant Flow equations—with flexibility offered to the modeler
regarding the complexity of the terms considered in the equations. The program allows the modeler to
select from the Steady Flow, Kinematic Wave, and Dynamic Wave routing options. The normal depth
equation is used in all routing options to relate flow depth, flow rate, and surface friction.

Steady Flow routing was judged to be inappropriate for modeling this study area as it does not actually
represent flow routing per a defined time step during the simulation. It is the simplest computation
method that translates the inflow hydrographs directly downstream without any change in shape and
simply uses the normal depth equations to relate flow rates, depths, and cross-sectional areas of the
conveyance network. This method does not represent any backwater effects or pressurized flow, and
does not take into account the user-defined computational time steps during the storm simulation.

Kinematic Wave routing was not selected for this study as it was incompatible with the 2-D analysis. It
employs a simplified form of the momentum equation but does not take into account all of the equation’s
terms. This routing method does not account for any backwater effects or pressurized flow.

Dynamic Wave routing was the option selected for all analyses performed in this study. The purpose of
this study was to produce a model that would most closely relate the actual conditions of the dynamic
relationship between surface and subsurface conveyance, and potential flooding concerns. This routing
option considers all terms of the St. Venant Flow equations and presents the most theoretically correct
results accounting for backwater effects, pressurized flow, flow attenuation, and reversal of flow. The
caveat in selecting this routing option, however, was maintaining numerical stability in the model by
using extremely small computational time steps that resulted in significant simulation times for 2-D
analyses.

2.2 Conveyance Material and Manning’s Roughness
Coefficients

The study area was mainly comprised of Reinforced Concrete Pipe (RCP) and cast-in-place concrete pipe
(CIPCP) storm drain systems, although a few other storm drain materials (asbestos cement, corrugated
metal, and polyvinyl chloride) were also present in the existing inventory. This was determined through
examination of the GIS storm drain inventory provided by the City, which was reviewed and updated
during the course of the data collection and compilation process described in Section 2 of the DMP.
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Hydrologic and Hydraulic Model Methodology Memo

In PCSWMM (and EPA SWMM), the Manning roughness values are associated with a conveyance material
database. Each channel, pipe, and conduit in the 1-D portion of the model must have a material code
assigned to it; in that way, the resistance to flow and energy losses along the conduit length can be
calculated.

Table 2-1 lists all the material types present within the study area and the associated Manning’s “n” value
assigned to each material code in the models.

Table 2-1: Conveyance material abbreviations and Manning’s roughness coefficients

Material Code \ Material Description H Roughness Coefficient
ABS Acrylonitrile butadiene styrene 0.013
ACP Asbestos Cement Pipe 0.013
CIPCP Cast-in-Place Concrete Pipe 0.019
CMP Corrugated Metal Pipe 0.024
HDPE High-density polyethylene 0.013
PVC Polyvinyl Chloride 0.013
RCP/RCB Reinforced Concrete Pipe/Box 0.013
SP Steel Pipe 0.024
VCP Vitrified clay pipe 0.014

The Manning’s conduit roughness values were assigned based on Chapter 3 of the San Diego Hydraulic
Design Manual (2014).

2.3 Storm Water Inlet Modeling

The GIS storm water conveyance dataset which was revised and updated during the course of the data
collection and compilation process includes 23 inlet or catch basin structures for the collection of surface
runoff from streets, ditches, swales, and overland flow. Undersized storm water inlets can limit the
efficiency of the existing conveyance infrastructure to collect and convey runoff during storm events. The
flow interception capacity of each inlet type was estimated based on the inlet structure type, location,
street slope, and structure dimensions, following the 2014 County of San Diego Hydraulic Design Manual
guidance (CSDDPW 2014). Note that the 50-percent clogging reduction factor was not applied for grated
catch basin inlets. Flow interception at each inlet was included in the PCSWMM model with inflow rating
curves as a function of street flow depth. The portion of storm water flows exceeding the capacity of the
inlet was bypassed to the street conveyance in the 2-D models.

2.4 Coupled 1-D/2-D Model

The development of the 1-D hydraulic model includes the pipe/open channel drainage network for all
pipes 36 inches and larger. Pertinent pipes having less than 36-inch diameters also were included in the
model if they were considered part of the primary backbone storm drain systems. Key hydraulic
structures that control the flow entering or discharging from the primary system such as inlets, culverts,
outfalls, and pipes also were included in the 1-D model.




Appendix A
Hydrologic and Hydraulic Model Methodology Memo

The surface storage and conveyance represented by the streets and other surfaces are accounted for in
the 2-D hydraulic model of the City of Lemon Grove study area. The 2-D model was generated from an
array of mesh (or grids) with a 10-ft. and 30 ft. resolutions to represent the surface conveyance. A 10-ft.
resolution directional mesh was used to define the drainage patterns of streets and roads, and a 30-ft.
resolution hexagonal mesh was applied globally to the remaining sections of the study area. The
directional mesh generates 2-D surface cells which are forced along a defined preferential flow path, such
as a street gutter flowline or alleyway centerline. This is useful for streets and channels. The hexagonal
mesh generates 2-D surface cells which have six (6) defined flow directions in order to represent more
possible flow directions across surfaces with less defined flow paths. This option is useful for flatter areas
that do not have clearly defined flow paths.

The overall 2-D mesh was developed from a high-resolution DEM data set by sampling elevation data at
points with a 10-ft. or 30-ft. spatial resolution and was used to preserve the preferential flow paths and
street conveyance that are part of the overall storm water conveyance system.

The two systems were coupled together at points where exchange of storm water between the surface
conveyance system and the engineered storm water conveyance system could occur—typically at storm
drain inlets, and outlet structures. The models were linked between nodes in the 1-D minor system
(subsurface) and the 2-D major system (surface). The coupled models were then run and solved
simultaneously, representing the storm water conveyance and storage on the street and in the storm
water collection and conveyance system. The coupling of the 1-D and 2-D models allowed for
bidirectional exchange of volume between the 2-D surface conveyance system and the engineered 1-D
storm water system. By coupling the models together and solving the hydraulics simultaneously, the
dynamic exchange of runoff between the surface flow and storm water conveyance system facilities is
described.

The coupled 1-D/2-D model was executed using the runoff hydrographs resulting from NOAA rainfalls for
the 2-, 10-, and 100-year storm events based on existing land uses to assess the current system'’s
deficiencies.
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Rainfall Hyetographs — Intensity Vs. Time
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Intensity Vs. Duration Data Pairs
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Precipitation Frequency Data Server

NOAA Atlas 14, Volume 6, Version 2
Location name: Lemon Grove, California, USA*
Latitude: 32.7333°, Longitude: -117.0344°

Elevation: 420.08 ft**
* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PFE_tabular | PF_graphical | Maps_&_aerials

|

PF tabular
’ PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1
. | Average recurrence interval (years) |
Duration
[ 1 [ 2 || 5 0 || 25 || 5 | 100 200 || 500 | 1000 |
5-mi 0.121 0.153 0.195 0.230 0.276 0.312 0.348 0.386 0.437 0.476
-min (0.101-0.146)|({0.128-0.185)|((0.163-0.236)/|(0.190-0.280)|/(0.221-0.349)||(0.244-0.403)|{(0.266-0.462)|(0.286-0.527) ||(0.309-0.622)||(0.326-0.703)
10-mi 0.173 0.220 0.280 0.329 0.396 0.447 0.500 0.553 0.626 0.682
-min (0.145-0.209)|({0.184-0.265)|((0.234-0.339)/(0.273-0.402)|/(0.317-0.501)|(0.350-0.578)(0.381-0.662) ||(0.409-0.755)||(0.444-0.892) || (0.467-1.01)
15-mi 0.210 0.266 0.339 0.398 0.479 0.541 0.604 0.669 0.757 0.825
-min (0.176-0.253)|({0.222-0.320)|((0.283-0.410)|(0.330-0.486)|/(0.383-0.605)||(0.423-0.699)|{(0.460-0.801)/(0.495-0.913)|| (0.536-1.08) || (0.564-1.22)
30-mi 0.291 0.368 0.470 0.553 0.664 0.751 0.838 0.928 1.05 1.15
-min (0.244-0.350)|({0.308-0.445)|((0.392-0.569)|(0.457-0.674)|/(0.531-0.840)|(0.587-0.970)|| (0.639-1.11) || (0.687-1.27) || (0.744-1.50) || (0.783-1.69)
60-mi 0.409 0.518 0.661 0.777 0.935 1.06 1.18 1.31 1.48 1.61
-min (0.343-0.493)|({0.434-0.625)|((0.552-0.800))|(0.643-0.949)|| (0.747-1.18) |} (0.825-1.36) || (0.898-1.56) || (0.966-1.78) || (1.05-2.11) || (1.10-2.38)
2h 0.565 0.710 0.900 1.05 1.26 1.42 1.59 1.75 1.98 2.16
-hr (0.474-0.681)|/(0.595-0.857)|| (0.751-1.09) || (0.872-1.29) || (1.01-1.60) || (1.11-1.84) || (1.21-2.10) || (1.30-2.39) || (1.40-2.82) || (1.48-3.19)
3-h 0.678 0.851 1.08 1.26 1.51 1.70 1.90 210 2.37 2.58
-hr (0.568-0.816)|/(0.713-1.03) || (0.900-1.31) || (1.05-1.54) || (1.21-1.91) |} (1.33-2.20) || (1.45-2.52) || (1.55-2.87) || (1.68-3.38) || (1.76-3.81)
6-h 0.894 1.13 1.44 1.69 2.03 2,29 2.56 2.83 3.20 3.48
-hr (0.749-1.08) ||((0.947-1.37) || (1.20-1.74) || (1.40-2.07) || (1.63-2.57) || (1.79-2.96) || (1.95-3.39) || (2.09-3.86) || (2.27-4.55) || (2.38-5.14)
12-h 1.16 1.50 1.95 2.31 2.79 3.16 3.54 3.92 4.43 4.83
-hr (0.971-1.40) ||| (1.26-1.81) || (1.63-2.36) || (1.91-2.82) || (2.23-3.53) || (2.47-4.09) || (2.69-4.69) || (2.90-5.35) || (3.14-6.32) || (3.30-7.14)
24-h 1.42 1.89 2.49 2.97 3.62 4.1 4.61 5.12 5.80 6.33
-hr (1.25-1.65) ||| (1.65-2.19) || (2.17-2.90) || (2.58-3.49) || (3.05-4.39) || (3.40-5.08) || (3.73-5.82) || (4.03-6.63) || (4.40-7.81) || (4.65-8.79)
2.d 1.75 2.34 3.10 3.7 4.53 5.15 5.77 6.40 7.24 7.89
-day (1.54-2.04) || (2.05-2.73) || (2.71-3.62) || (3.22-4.37) || (3.81-5.49) || (4.25-6.36) || (4.66-7.28) || (5.04-8.29) || (5.49-9.74) || (5.80-11.0)
3-d 1.98 2.66 3.52 4.22 5.15 5.85 6.55 7.26 8.21 8.94
-day (1.74-2.30) || (2.33-3.09) || (3.08-4.11) || (3.66-4.96) || (4.33-6.23) || (4.83-7.22) || (5.29-8.27) || (5.72-9.40) || (6.23-11.0) || (6.56-12.4)
4-d 2.16 2.90 3.85 4.61 5.63 6.39 7.16 7.94 8.98 9.77
-day (1.90-2.51) || (2.54-3.38) || (3.37-4.50) || (4.00-5.42) || (4.74-6.82) || (5.28-7.90) || (5.79-9.04) || (6.25-10.3) || (6.81-12.1) || (7.18-13.6)
7.d 2.55 3.42 4.54 5.43 6.63 7.54 8.45 9.38 10.6 11.6
-day (2.24-2.97) || (3.00-3.98) || (3.97-5.29) || (4.72-6.39) || (5.58-8.03) || (6.23-9.31) || (6.83-10.7) || (7.39-12.2) || (8.06-14.3) || (8.51-16.1)
10-d 2.82 3.77 5.00 5.98 7.30 8.30 9.31 10.3 1.7 12.8
-day (2.47-3.27) || (3.30-4.39) || (4.37-5.83) || (5.19-7.03) || (6.15-8.84) || (6.86-10.2) || (7.52-11.8) || (8.14-13.4) || (8.87-15.7) || (9.37-17.7)
20-d 3.45 4.62 6.12 7.31 8.90 10.1 1.3 12.5 141 15.4
-day (3.03-4.01) || (4.05-5.38) || (5.35-7.14) || (6.35-8.60) || (7.50-10.8) || (8.35-12.5) || (9.13-14.3) || (9.86-16.2) || (10.7-19.0) || (11.3-21.4)
30-d 4.14 5.53 7.29 8.70 10.6 1.9 13.3 14.7 16.6 18.0
-day (3.63-4.81) || (4.84-6.43) || (6.38-8.51) || (7.55-10.2) || (8.89-12.8) || (9.87-14.8) || (10.8-16.8) || (11.6-19.1) || (12.6-22.3) || (13.2-25.0)
45-d 4.88 6.48 8.50 10.1 12.2 13.7 15.3 16.8 18.9 20.4
-day (4.28-5.67) || (5.68-7.54) || (7.43-9.92) || (8.76-11.9) || (10.3-14.8) || (11.4-17.0) || (12.3-19.3) || (13.3-21.8) || (14.3-25.4) || (15.0-28.3)
60-d 5.69 7.52 9.80 11.6 13.9 15.6 17.3 19.0 21.2 22.9
-day (5.00-6.62) || (6.59-8.75) || (8.57-11.4) || (10.1-13.6) || (11.7-16.9) || (12.9-19.3) || (14.0-21.9) || (15.0-24.6) || (16.1-28.6) || (16.8-31.8)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for
a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top
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NOAA Atlas 14, Volume 6, Version 2
Location name: Lemon Grove, California, USA*
Latitude: 32.7333°, Longitude: -117.0344°

Elevation: 420.08 ft**
* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PFE_tabular | PF_graphical | Maps_&_aerials

PF tabular
’ PDS-based point precipitation frequency estimates with 90% confidence intervals (in incheslhour)1 ‘
Durati | Average recurrence interval (years) |
uration
[ 1 [ 2 || 5 0 || 25 || 5 | 100 200 || 500 | 1000 |
5-mi 1.45 1.84 2.34 2.76 3.31 3.74 418 4.63 5.24 5.71
-min (1.21-1.75) | (1.54-2.22) || (1.96-2.83) || (2.28-3.36) || (2.65-4.19) || (2.93-4.84) || (3.19-5.54) || (3.43-6.32) || (3.71-7.46) || (3.91-8.44)
10-mi 1.04 1.32 1.68 1.97 2.38 2.68 3.00 3.32 3.76 4.09
-min (0.870-1.25) || (1.10-1.59) || (1.40-2.03) || (1.64-2.41) || (1.90-3.01) || (2.10-3.47) || (2.29-3.97) || (2.45-4.53) || (2.66-5.35) || (2.80-6.05)
15-mi 0.840 1.06 1.36 1.59 1.92 2.16 2.42 2.68 3.03 3.30
-min (0.704-1.01) |f (0.888-1.28) || (1.13-1.64) || (1.32-1.94) || (1.53-2.42) || (1.69-2.80) || (1.84-3.20) | (1.98-3.65) || (2.14-4.32) || (2.26-4.88)
30-mi 0.582 0.736 0.940 1.1 1.33 1.50 1.68 1.86 2.10 2.29
-min (0.488-0.700)|(0.616-0.890)|| (0.784-1.14) || (0.914-1.35) ||| (1.06-1.68) || (1.17-1.94) || (1.28-2.22) || (1.37-2.53) || (1.49-2.99) || (1.57-3.38)
60-mi 0.409 0.518 0.661 0.777 0.935 1.06 1.18 1.31 1.48 1.61
-min (0.343-0.493)|((0.434-0.625)|((0.552-0.800) |(0.643-0.949)|| (0.747-1.18) || (0.825-1.36) | | (0.898-1.56) || (0.966-1.78) || (1.05-2.11) || (1.10-2.38)
2h 0.282 0.355 0.450 0.527 0.632 0.712 0.793 0.877 0.990 1.08
-hr (0.237-0.340)|((0.298-0.428)|((0.376-0.544)||(0.436-0.643)|/(0.504-0.798)|((0.556-0.919)| | (0.604-1.05) || (0.649-1.20) || (0.702-1.41) || (0.738-1.59)
3-h 0.226 0.283 0.359 0.421 0.504 0.567 0.632 0.699 0.789 0.859
-hr (0.189-0.272)|((0.237-0.342)((0.300-0.435)|(0.348-0.513)|/(0.403-0.637)||(0.444-0.733)] |(0.482-0.838) ||(0.517-0.954)|| (0.559-1.13) || (0.587-1.27)
6-h 0.149 0.189 0.241 0.283 0.340 0.383 0.427 0.472 0.534 0.581
-hr (0.125-0.180)|((0.158-0.228)]((0.201-0.291)|{(0.234-0.345)|/(0.271-0.429)||(0.299-0.495)[ [(0.325-0.566) ||(0.350-0.645) ||(0.378-0.76 1) ||(0.397-0.859)
12-h 0.096 0.125 0.162 0.191 0.232 0.262 0.293 0.325 0.368 0.401
-hr (0.081-0.116) |[(0.104-0.150)|((0.135-0.196)|[(0.159-0.234 )| [(0.185-0.293)|((0.205-0.339)(|(0.224-0.389) ||(0.241-0.444) ||(0.261-0.524) |(0.274-0.592)
24-h 0.059 0.079 0.104 0.124 0.151 0.171 0.192 0.213 0.242 0.264
-hr (0.052-0.069)|((0.069-0.091)((0.091-0.121)|{(0.107-0.146)||(0.127-0.183)||(0.142-0.212)f [(0.155-0.243)|(0.168-0.276) ||(0.183-0.325)||(0.194-0.366)
2.d 0.036 0.049 0.065 0.077 0.094 0.107 0.120 0.133 0.151 0.164
-day (0.032-0.042)|((0.043-0.057))((0.057-0.075)/{(0.067-0.091)||(0.079-0.114)|(0.089-0.132)((0.097-0.152){(0.105-0.173)||(0.114-0.203) ||(0.121-0.228)
3-d 0.028 0.037 0.049 0.059 0.071 0.081 0.091 0.101 0.114 0.124
-day (0.024-0.032)|((0.032-0.043))((0.043-0.057)|{(0.051-0.069)||(0.060-0.087)||(0.067-0.100)|((0.073-0.115){(0.079-0.131)||(0.086-0.153)||(0.091-0.172)
4-d 0.023 0.030 0.040 0.048 0.059 0.067 0.075 0.083 0.094 0.102
-day (0.020-0.026)|((0.027-0.035)|((0.035-0.047)|{(0.042-0.056) ||(0.049-0.071)||(0.055-0.082)|((0.060-0.094)((0.065-0.107) ||(0.071-0.126)||(0.075-0.141)
7.d 0.015 0.020 0.027 0.032 0.039 0.045 0.050 0.056 0.063 0.069
-day (0.013-0.018)|((0.018-0.024)((0.024-0.032)|{(0.028-0.038)|/(0.033-0.048)||(0.037-0.055)|((0.041-0.064)|{(0.044-0.072)||(0.048-0.085)||(0.051-0.096)
10-d 0.012 0.016 0.021 0.025 0.030 0.035 0.039 0.043 0.049 0.053
-day (0.010-0.014)|((0.014-0.018))((0.018-0.024)|{(0.022-0.029)||(0.026-0.037)||(0.029-0.043)/((0.031-0.049)/((0.034-0.056) ||(0.037-0.066)||(0.039-0.074)
20-d 0.007 0.010 0.013 0.015 0.019 0.021 0.024 0.026 0.029 0.032
-day (0.006-0.008)|((0.008-0.011){(0.011-0.015){(0.013-0.018)||(0.016-0.022)||(0.017-0.026)|((0.019-0.030)/{(0.021-0.034) ||(0.022-0.040)||(0.024-0.045)
30-d 0.006 0.008 0.010 0.012 0.015 0.017 0.019 0.020 0.023 0.025
-day (0.005-0.007)|((0.007-0.009)|((0.009-0.012)|{(0.010-0.014)||(0.012-0.018)||(0.014-0.020)|((0.015-0.023){(0.016-0.026) ||(0.017-0.031)||(0.018-0.035)
45-d 0.005 0.006 0.008 0.009 0.011 0.013 0.014 0.016 0.017 0.019
-day (0.004-0.005)|((0.005-0.007))((0.007-0.009){(0.008-0.011) ||(0.010-0.014)||(0.011-0.016)((0.011-0.018){(0.012-0.020) ||(0.013-0.024)||(0.014-0.026)
60-d 0.004 0.005 0.007 0.008 0.010 0.011 0.012 0.013 0.015 0.016
-day (0.003-0.005)|((0.005-0.006)|[(0.006-0.008)/{(0.007-0.009)|/(0.008-0.012)||(0.009-0.013)/((0.010-0.015)/{(0.010-0.017)||(0.011-0.020) ||(0.012-0.022)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for
a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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NOAA Atlas 14, Volume 6, Version 2 CHOLLAS
RESERVOIR
Station ID: 92-0510
Location name: San Diego, California, USA*
Latitude: 32.7333°, Longitude: -117.0667°
Elevation:

Elevation (station metadata): 430 ft**
* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PFE_tabular | PE_graphical | Maps_&_aerials

|

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html|?st=ca&sta=92-0510&data=depth&units=english&series=pds

PF tabular
| PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1
. | Average recurrence interval (years) |
Duration
[ 1+ || 2 || 5 [ 10 || 25 || s || 100 | 200 | 500 | 1000 |
5-mi 0.120 0.152 0.192 0.225 0.269 0.304 0.338 0.374 0.422 0.459
-min (0.101-0.145)|((0.127-0.183))|(0.160-0.232)|{(0.186-0.275)|/(0.215-0.341)||(0.237-0.392)|[(0.258-0.448)|(0.277-0.510) ||(0.299-0.601)||(0.314-0.678)
10-mi 0.173 0.217 0.275 0.322 0.386 0.435 0.485 0.536 0.604 0.657
-min (0.145-0.208)|((0.182-0.262)((0.230-0.333)|(0.267-0.394)|/(0.309-0.488)||(0.340-0.562)|((0.369-0.643)|/(0.396-0.731)||(0.428-0.86 1) ||(0.449-0.972)
15-mi 0.209 0.263 0.333 0.390 0.467 0.526 0.586 0.648 0.731 0.795
-min (0.175-0.252)|((0.220-0.317)|((0.278-0.403)||(0.323-0.476)||(0.373-0.591)|((0.411-0.680)|((0.447-0.777)|/(0.479-0.884)|| (0.518-1.04) || (0.544-1.18)
30-mi 0.289 0.364 0.461 0.540 0.647 0.729 0.812 0.897 1.01 1.10
-min (0.242-0.349)|((0.304-0.439)|((0.385-0.558))|(0.447-0.659)|/(0.517-0.818)||(0.570-0.942)|[|(0.619-1.08) || (0.664-1.23) || (0.717-1.44) || (0.753-1.63)
60-mi 0.407 0.511 0.648 0.759 0.910 1.02 1.14 1.26 1.42 1.55
-min (0.341-0.490)|((0.428-0.617)|((0.541-0.785)||(0.628-0.927)|| (0.727-1.15) || (0.801-1.33) |[|(0.870-1.51) || (0.934-1.72) || (1.01-2.03) || (1.06-2.29)
2h 0.562 0.699 0.878 1.02 1.22 1.38 1.53 1.69 1.91 2.08
-hr (0.471-0.677)||(0.585-0.843)|| (0.733-1.06) || (0.847-1.25) || (0.977-1.55) || (1.08-1.78) ||| (1.17-2.03) || (1.25-2.31) || (1.36-2.73) || (1.42-3.08)
3-h 0.673 0.837 1.05 1.23 1.47 1.65 1.84 2.03 2.29 2.50
-hr (0.564-0.811)|( (0.700-1.01) || (0.878-1.27) || (1.02-1.50) || (1.17-1.86) || (1.29-2.13) ||| (1.40-2.44) || (1.50-2.77) || (1.63-3.27) || (1.71-3.69)
6-h 0.884 1.1 1.41 1.65 1.98 2.23 2.49 2.75 3.1 3.38
-hr (0.741-1.07) || (0.931-1.34) || (1.18-1.71) || (1.37-2.02) || (1.58-2.50) || (1.74-2.88) ||| (1.90-3.30) || (2.04-3.75) || (2.20-4.43) || (2.31-5.00)
12-h 1.13 1.48 1.92 2.27 2.74 3.10 3.46 3.82 4.31 4.68
-hr (0.950-1.37) || (1.24-1.78) || (1.60-2.32) || (1.88-2.77) || (2.19-3.47) || (2.42-4.01) ||| (2.64-4.59) || (2.83-5.22) || (3.05-6.14) || (3.20-6.92)
24-h 1.37 1.85 2.47 2.95 3.59 4.07 4.55 5.03 5.65 6.13
-nhr (1.20-1.60) || (1.63-2.16) || (2.16-2.88) || (2.56-3.47) || (3.03-4.36) || (3.37-5.03) || (3.67-5.74) || (3.96-6.51) || (4.29-7.61) || (4.50-8.52)
2.d 1.68 2.29 3.06 3.67 4.47 5.08 5.67 6.27 7.05 7.65
-day (1.47-1.95) || (2.00-2.66) || (2.67-3.57) || (3.18-4.32) || (3.77-5.42) || (4.19-6.27) || (4.58-7.16) || (4.93-8.12) || (5.35-9.49) || (5.62-10.6)
3.d 1.90 2.59 3.47 4.16 5.07 5.75 6.43 711 8.00 8.67
-day (1.67-2.21) || (2.27-3.02) || (3.03-4.04) || (3.61-4.89) || (4.27-6.15) || (4.75-7.11) || (5.19-8.12) || (5.60-9.21) || (6.06-10.8) || (6.37-12.0)
4-d 2.08 2.83 3.79 4.54 5.54 6.29 7.03 7.77 8.75 9.49
-day (1.82-2.42) || (2.48-3.30) || (3.31-4.42) || (3.94-5.34) || (4.67-6.72) || (5.20-7.77) || (5.68-8.88) || (6.12-10.1) || (6.64-11.8) || (6.97-13.2)
7-d 2.46 3.33 4.44 5.33 6.50 7.39 8.26 9.15 10.3 1.2
-day (2.16-2.86) || (2.92-3.88) || (3.88-5.19) || (4.62-6.27) || (5.48-7.88) || (6.10-9.12) || (6.68-10.4) || (7.21-11.9) || (7.83-13.9) || (8.24-15.6)
10-d 2,72 3.67 4.88 5.85 713 8.10 9.06 10.0 1.3 12.3
-day (2.38-3.16) || (3.21-4.27) || (4.26-5.69) || (5.07-6.87) || (6.00-8.64) || (6.69-10.00) || (7.32-11.4) || (7.90-13.0) || (8.59-15.2) || (9.04-17.1)
20-d 3.34 4.49 5.95 7.1 8.64 9.78 10.9 121 13.6 14.7
-day (2.93-3.89) || (3.93-5.23) || (5.20-6.94) || (6.17-8.36) || (7.27-10.5) || (8.08-12.1) || (8.82-13.8) || (9.51-15.6) || (10.3-18.3) || (10.8-20.5)
30-d 4.01 5.36 7.07 8.41 10.2 1.5 12.8 141 15.8 171
-day (3.52-4.66) || (4.70-6.24) || (6.18-8.25) || (7.30-9.89) || (8.57-12.3) || (9.50-14.2) || (10.3-16.2) || (11.1-18.3) || (12.0-21.3) || (12.6-23.8)
45-d 4.73 6.26 8.19 9.70 1.7 13.1 14.6 16.0 17.8 19.2
-day (4.15-5.50) || (5.49-7.29) || (7.16-9.56) || (8.42-11.4) || (9.83-14.1) || (10.8-16.2) || (11.8-18.4) || (12.6-20.7) || (13.5-24.0) || (14.1-26.7)
60-d 5.55 7.28 9.45 1.1 13.3 14.9 16.5 18.0 20.0 21.5
-day (4.87-6.45) || (6.38-8.48) || (8.26-11.0) || (9.66-13.1) |[ (11.2-16.1) || (12.3-18.4) || (13.3-20.8) || (14.2-23.3) || (15.2-26.9) || (15.8-29.9)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for
a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
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NOAA Atlas 14, Volume 6, Version 2
Location name: San Diego, California, USA*
Latitude: 32.7333°, Longitude: -117.0667°

Elevation: 445.15 ft**
* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PFE_tabular | PF_graphical | Maps_&_aerials

PF tabular
’ PDS-based point precipitation frequency estimates with 90% confidence intervals (in incheslhour)1 ‘
Durati | Average recurrence interval (years) |
uration
[ 1 | 2 || 5 || 10 || 25 || 5 | 100 | 200 | 500 | 1000 |
5-mi 1.44 1.82 2.30 2.70 3.23 3.65 4.06 4.49 5.06 5.51
-min (1.21-1.74) || (1.52-2.20) || (1.92-2.78) || (2.23-3.30) || (2.58-4.09) || (2.84-4.70) || (3.10-5.38) || (3.32-6.12) || (3.59-7.21) || (3.77-8.14)
10-mi 1.04 1.30 1.65 1.93 2.32 2.61 291 3.22 3.62 3.94
-min (0.870-1.25) || (1.09-1.57) || (1.38-2.00) || (1.60-2.36) || (1.85-2.93) || (2.04-3.37) || (2.21-3.86) || (2.38-4.39) || (2.57-5.17) || (2.69-5.83)
15-mi 0.836 1.05 1.33 1.56 1.87 210 2.34 2.59 2.92 3.18
-min (0.700-1.01) || (0.880-1.27) || (1.11-1.61) || (1.29-1.90) || (1.49-2.36) || (1.64-2.72) || (1.79-3.11) || (1.92-3.54) || (2.07-4.17) || (2.18-4.70)
30-mi 0.578 0.728 0.922 1.08 1.29 1.46 1.62 1.79 2.02 2.20
-min (0.484-0.698)|((0.608-0.878)|[ (0.770-1.12) || (0.894-1.32) || (1.03-1.64) || (1.14-1.88) || (1.24-2.15) || (1.33-2.45) || (1.43-2.89) || (1.51-3.25)
60-mi 0.407 0.511 0.648 0.759 0.910 1.02 1.14 1.26 1.42 1.55
-min (0.341-0.490)|((0.428-0.617)|((0.541-0.785))|(0.628-0.927)|| (0.727-1.15) || (0.801-1.33) || (0.870-1.51) || (0.934-1.72) || (1.01-2.03) || (1.06-2.29)
2h 0.281 0.350 0.439 0.512 0.612 0.688 0.766 0.847 0.956 1.04
-hr (0.236-0.338)/(0.292-0.422)||(0.366-0.532){(0.424-0.625)|((0.488-0.773)/((0.538-0.890) || (0.584-1.02) || (0.627-1.16) || (0.678-1.36) || (0.712-1.54)
3-h 0.224 0.279 0.350 0.409 0.489 0.550 0.612 0.676 0.764 0.832
-hr (0.188-0.270)|((0.233-0.336)|((0.292-0.424)||(0.338-0.499)|/(0.390-0.618)||(0.430-0.710)|((0.466-0.812)|(0.500-0.923)|| (0.541-1.09) || (0.569-1.23)
6-h 0.148 0.186 0.235 0.276 0.331 0.373 0.415 0.459 0.519 0.565
-hr (0.124-0.178)|((0.155-0.224)((0.196-0.285)||(0.228-0.337)|/(0.264-0.418)||(0.291-0.482)((0.316-0.551)|{(0.340-0.627) ||(0.367-0.739)||(0.386-0.834)
12-h 0.094 0.123 0.159 0.188 0.228 0.257 0.287 0.317 0.358 0.389
-hr (0.079-0.113)/(0.103-0.148)||(0.133-0.193)|((0.156-0.230))|(0.182-0.288)||(0.201-0.333)|((0.219-0.381)|((0.235-0.433)|(0.253-0.510)||(0.266-0.574)
24-h 0.057 0.077 0.103 0.123 0.150 0.170 0.190 0.209 0.236 0.255
-hr (0.050-0.067)|((0.068-0.090)|((0.090-0.120)/{(0.107-0.145)||(0.126-0.182)||(0.140-0.210)|((0.153-0.239)/|(0.165-0.271)||(0.179-0.317)||(0.188-0.355)
2.d 0.035 0.048 0.064 0.076 0.093 0.106 0.118 0.131 0.147 0.159
-day (0.031-0.041)|((0.042-0.055)|((0.056-0.074)||(0.066-0.090)||(0.078-0.113)|((0.087-0.131)|{(0.095-0.149)(|(0.103-0.169)||(0.111-0.198) |[(0.117-0.221)
3-d 0.026 0.036 0.048 0.058 0.070 0.080 0.089 0.099 0.111 0.120
-day (0.023-0.031)|((0.032-0.042)((0.042-0.056)/|(0.050-0.068)||(0.059-0.085)||(0.066-0.099)|((0.072-0.113){(0.078-0.128)||(0.084-0.150)||(0.088-0.167)
4-d 0.022 0.029 0.039 0.047 0.058 0.066 0.073 0.081 0.091 0.099
-day (0.019-0.025)|((0.026-0.034))((0.034-0.046)/|(0.041-0.056) ||(0.049-0.070)||(0.054-0.081)|((0.059-0.092) {(0.064-0.105) ||(0.069-0.123)||(0.073-0.137)
7.d 0.015 0.020 0.026 0.032 0.039 0.044 0.049 0.054 0.061 0.067
-day (0.013-0.017)||(0.017-0.023)/((0.023-0.031)|{(0.028-0.037)||(0.033-0.047)||(0.036-0.054)|((0.040-0.062)|{(0.043-0.071)||(0.047-0.083)||(0.049-0.093)
10-d 0.011 0.015 0.020 0.024 0.030 0.034 0.038 0.042 0.047 0.051
-day (0.010-0.013)|((0.013-0.018)/((0.018-0.024)|{(0.021-0.029)|/(0.025-0.036)||(0.028-0.042)((0.030-0.048)/|(0.033-0.054) ||(0.036-0.064)||(0.038-0.071)
20-d 0.007 0.009 0.012 0.015 0.018 0.020 0.023 0.025 0.028 0.031
-day (0.006-0.008)|((0.008-0.011){(0.011-0.014){(0.013-0.017)|(0.015-0.022)||(0.017-0.025)|((0.018-0.029)/{(0.020-0.033)||(0.021-0.038)||(0.023-0.043)
30-d 0.006 0.007 0.010 0.012 0.014 0.016 0.018 0.020 0.022 0.024
-day (0.005-0.006)|((0.007-0.009)|((0.009-0.011){(0.010-0.014)||(0.012-0.017)||(0.013-0.020)|((0.014-0.022)|{(0.015-0.025) ||(0.017-0.030)||(0.017-0.033)
45-d 0.004 0.006 0.008 0.009 0.011 0.012 0.013 0.015 0.017 0.018
-day (0.004-0.005)|((0.005-0.007)|((0.007-0.009){(0.008-0.011) ||(0.009-0.013)||(0.010-0.015)|{(0.011-0.017){(0.012-0.019) ||(0.013-0.022)||(0.013-0.025)
60-d 0.004 0.005 0.007 0.008 0.009 0.010 0.011 0.013 0.014 0.015
-day (0.003-0.004)|((0.004-0.006)|((0.006-0.008)||(0.007-0.009)||(0.008-0.011)|((0.009-0.013)/{(0.009-0.014)|/(0.010-0.016)||(0.011-0.019)|((0.011-0.021)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for
a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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NOAA Atlas 14, Volume 6, Version 2
Location name: La Mesa, California, USA*
Latitude: 32.7675°, Longitude: -117.0233°
Elevation: 533.01 ft**
* source: ESRI Maps
** source: USGS
POINT PRECIPITATION FREQUENCY ESTIMATES
Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan
NOAA, National Weather Service, Silver Spring, Maryland
PFE_tabular | PF_graphical | Maps_&_aerials
PF tabular
’ PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1 ‘
. | Average recurrence interval (years) |
Duration
[ 1 | 2 || 5 || 10 || 25 || 5 | 100 | 200 | 500 | 1000 |
5-mi 0.123 0.157 0.201 0.237 0.286 0.323 0.360 0.399 0.451 0.491
-min (0.103-0.148)|/(0.132-0.189)|(0.168-0.243)|(0.196-0.289)|((0.229-0.361)((0.253-0.417)|({0.275-0.478)|((0.295-0.544)|((0.320-0.643)||(0.336-0.725)
10-mi 0.176 0.225 0.289 0.340 0.410 0.463 0.517 0.572 0.646 0.704
-min (0.148-0.212)|/(0.189-0.271)||(0.241-0.349)/{(0.282-0.415)/((0.328-0.517)|((0.362-0.598)|({0.394-0.685)|((0.423-0.780)(((0.458-0.921)|| (0.481-1.04)
15-mi 0.213 0.272 0.349 0.411 0.495 0.560 0.625 0.692 0.782 0.851
-min (0.179-0.257)|/(0.228-0.328)|(0.292-0.422){(0.341-0.502)/((0.396-0.626) ((0.438-0.723)|({0.476-0.828)|((0.512-0.944)|| (0.554-1.11) || (0.582-1.26)
30-mi 0.296 0.378 0.484 0.571 0.687 0.777 0.867 0.960 1.08 1.18
-min (0.248-0.356)/(0.316-0.455)|(0.404-0.585)/{(0.473-0.696)|((0.550-0.868)|| (0.608-1.00) |(|(0.661-1.15) || (0.710-1.31) || (0.769-1.55) || (0.807-1.75)
60-mi 0.417 0.532 0.682 0.804 0.969 1.09 1.22 1.35 1.53 1.66
-min (0.350-0.502)/(0.446-0.642)||(0.570-0.825)/((0.666-0.981)|( (0.775-1.22) || (0.856-1.41) |(|(0.931-1.62) || (1.00-1.85) || (1.08-2.18) || (1.14-2.46)
2h 0.577 0.730 0.929 1.09 1.31 1.47 1.64 1.81 2.05 2.22
-hr (0.484-0.694)|/(0.611-0.880)|| (0.776-1.12) | (0.903-1.33) || (1.05-1.65) || (1.15-1.90) |[|(1.25-2.17) || (1.34-2.48) || (1.45-2.92) || (1.52-3.29)
3-h 0.691 0.875 1.12 1.31 1.57 1.77 1.97 218 2.45 2.67
-hr (0.580-0.833)|| (0.733-1.06) || (0.931-1.35) || (1.08-1.60) || (1.25-1.98) || (1.38-2.28) |[|(1.50-2.61) || (1.61-2.97) || (1.74-3.50) || (1.82-3.94)
6-h 0.916 1.17 1.50 1.77 213 2.41 2.69 297 3.35 3.65
-hr (0.769-1.10) || (0.982-1.41) || (1.26-1.82) || (1.47-2.16) || (1.71-2.69) || (1.88-3.11) ||| (2.05-3.56) || (2.20-4.05) || (2.38-4.78) || (2.49-5.39)
12-h 1.18 1.56 2.06 2.46 3.00 3.4 3.82 4.24 4.80 5.23
-hr (0.989-1.42) || (1.31-1.89) || (1.72-2.49) || (2.04-3.00) || (2.40-3.79) || (2.66-4.40) ||| (2.91-5.06) || (3.14-5.78) || (3.40-6.84) || (3.58-7.73)
24-h 1.44 1.97 2.64 3.19 3.92 4.47 5.03 5.60 6.37 6.96
-hr (1.27-1.68) || (1.72-2.29) || (2.31-3.08) || (2.77-3.74) || (3.30-4.74) || (3.70-5.52) ||| (4.07-6.35) || (4.42-7.26) || (4.83-8.57) || (5.11-9.67)
2.d 1.82 2.43 3.22 3.87 4.74 5.40 6.07 6.76 7.69 8.41
-day (1.60-2.12) || (2.13-2.83) || (2.82-3.76) || (3.36-4.54) || (3.99-5.74) || (4.47-6.67) || (4.91-7.67) || (5.33-8.76) || (5.84-10.4) || (6.18-11.7)
3 2.09 2,75 3.61 4.32 5.27 6.00 6.74 7.50 8.53 9.33
-day (1.83-2.43) || (2.41-3.20) || (3.16-4.21) || (3.75-5.07) || (4.44-6.38) || (4.96-7.40) || (5.45-8.51) || (5.91-9.71) || (6.47-11.5) || (6.85-13.0)
4-d 2.29 3.00 3.93 4.68 5.711 6.49 7.29 8.12 9.24 10.1
-day (2.01-2.66) || (2.63-3.49) || (3.44-4.58) || (4.07-5.50) || (4.81-6.91) || (5.37-8.02) || (5.90-9.21) || (6.40-10.5) || (7.00-12.4) || (7.42-14.0)
7.d 2.72 3.56 4.66 5.56 6.78 7.7 8.67 9.65 11.0 12.0
-day (2.39-3.17) || (3.13-4.14) || (4.08-5.43) || (4.83-6.53) || (5.71-8.20) || (6.38-9.52) || (7.01-10.9) || (7.61-12.5) || (8.33-14.8) || (8.84-16.7)
10-d 2.99 3.92 5.15 6.15 7.50 8.54 9.60 10.7 12.2 13.3
-day (2.63-3.47) || (3.44-4.57) || (4.51-6.00) || (5.34-7.22) || (6.32-9.08) || (7.06-10.5) || (7.76-12.1) || (8.43-13.9) || (9.24-16.4) || (9.79-18.5)
20-d 3.63 4.82 6.36 7.62 9.32 10.6 1.9 13.3 15.1 16.5
-day (3.19-4.22) || (4.23-5.60) || (5.57-7.42) || (6.62-8.95) || (7.85-11.3) || (8.78-13.1) || (9.65-15.1) || (10.5-17.2) || (11.5-20.3) || (12.1-22.9)
30-d 4.31 5.76 7.64 9.16 11.2 12.8 14.3 15.9 18.1 19.7
-day (3.79-5.01) || (5.05-6.70) || (6.69-8.91) || (7.96-10.8) || (9.44-13.6) || (10.5-15.8) || (11.6-18.1) || (12.6-20.6) || (13.7-24.3) || (14.5-27.4)
45-d 5.04 6.77 9.00 10.8 13.2 15.0 16.8 18.6 211 23.0
-day (4.42-5.85) || (5.94-7.87) || (7.88-10.5) || (9.37-12.7) || (11.1-16.0) || (12.4-18.5) || (13.6-21.2) || (14.7-24.2) || (16.0-28.4) || (16.9-31.9)
60-d 5.83 7.85 10.4 12.5 15.3 17.3 19.4 21.5 24.2 26.3
-day (5.12-6.77) || (6.89-9.13) || (9.13-12.2) || (10.9-14.7) || (12.9-18.5) || (14.3-21.4) || (15.7-24.5) || (16.9-27.8) || (18.4-32.6) || (19.4-36.6)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for
a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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NOAA Atlas 14, Volume 6, Version 2 LA MESA
Station ID: 04-4735
Location name: La Mesa, California, USA*
Latitude: 32.7675°, Longitude: -117.0233°
Elevation:

Elevation (station metadata): 530 ft**
* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PFE_tabular | PF_graphical | Maps_&_aerials

PF tabular
| PDS-based point precipitation frequency estimates with 90% confidence intervals (in incheslhour)1 ‘
. | Average recurrence interval (years) |
Duration
[ 1+ [ 2 [ 5 [ 10 [ 25 | s | 100 || 200 | 500 | 1000 |
5-mi 1.48 1.88 2.41 2.84 3.43 3.88 4.32 4.79 5.41 5.89
-min (1.24-1.78) || (1.58-2.27) || (2.02-2.92) || (2.35-3.47) || (2.75-4.33) || (3.04-5.00) |} (3.30-5.74) || (3.54-6.53) || (3.84-7.72) || (4.03-8.70)
10-mi 1.06 1.35 1.73 2.04 2.46 2,78 3.10 3.43 3.88 4.22
-min (0.888-1.27) || (1.13-1.63) || (1.45-2.09) || (1.69-2.49) || (1.97-3.10) || (2.17-3.59) || (2.36-4.11) || (2.54-4.68) || (2.75-5.53) || (2.89-6.24)
15-mi 0.852 1.09 1.40 1.64 1.98 2.24 2.50 2.77 3.13 3.40
-min (0.716-1.03) || (0.912-1.31) || (1.17-1.69) || (1.36-2.01) || (1.58-2.50) || (1.75-2.89) || (1.90-3.31) || (2.05-3.78) || (2.22-4.46) || (2.33-5.03)
30-mi 0.592 0.756 0.968 1.14 1.37 1.55 1.73 1.92 217 2.36
-min (0.496-0.712)((0.632-0.910)|| (0.808-1.17) || (0.946-1.39) || (1.10-1.74) || (1.22-2.01) || (1.32-2.30) || (1.42-2.62) || (1.54-3.09) || (1.61-3.49)
60-mi 0.417 0.532 0.682 0.804 0.969 1.09 1.22 1.35 1.53 1.66
-min (0.350-0.502)|((0.446-0.642)|((0.570-0.825))|(0.666-0.981)|| (0.775-1.22) || (0.856-1.41) || (0.931-1.62) || (1.00-1.85) || (1.08-2.18) || (1.14-2.46)
2h 0.288 0.365 0.464 0.545 0.654 0.737 0.821 0.907 1.02 1.1
-hr (0.242-0.347)|((0.306-0.440)|((0.388-0.562)||(0.452-0.664)|/(0.523-0.826)|((0.576-0.952)|| (0.626-1.09) || (0.672-1.24) || (0.725-1.46) || (0.760-1.64)
3-h 0.230 0.291 0.371 0.436 0.523 0.589 0.656 0.725 0.817 0.888
-hr (0.193-0.277)|((0.244-0.352)((0.310-0.449)||(0.361-0.531)|/(0.418-0.660)|((0.461-0.761)|{(0.500-0.869) |(0.536-0.989)|| (0.579-1.16) || (0.607-1.31)
6-h 0.153 0.196 0.251 0.296 0.356 0.402 0.449 0.496 0.560 0.609
-hr (0.128-0.184)|((0.164-0.236))((0.210-0.304)|{(0.245-0.361)||(0.285-0.450)||(0.315-0.519)||(0.342-0.594)||(0.367-0.677)||(0.397-0.798)||(0.416-0.900)
12-h 0.098 0.130 0.171 0.204 0.249 0.283 0.317 0.352 0.398 0.434
-hr (0.082-0.118)|/(0.109-0.156)||(0.143-0.207)|((0.169-0.249)||(0.199-0.314)||(0.221-0.365)||(0.242-0.420)||(0.260-0.480) |(0.282-0.568)||(0.297-0.641)
24-h 0.060 0.082 0.110 0.133 0.163 0.186 0.210 0.234 0.265 0.290
-hr (0.053-0.070)|((0.072-0.095)|((0.096-0.128)|{(0.115-0.156) ||(0.138-0.198)||(0.154-0.230)|{(0.170-0.265)||(0.184-0.302)|/(0.201-0.357)||(0.213-0.403)
2-d 0.038 0.051 0.067 0.081 0.099 0.113 0.127 0.141 0.160 0.175
-day (0.033-0.044)|((0.044-0.059)|((0.059-0.078){(0.070-0.095)||(0.083-0.119)(|(0.093-0.139)|((0.102-0.160)/{(0.111-0.182) ||(0.122-0.216)||(0.129-0.243)
3.d 0.029 0.038 0.050 0.060 0.073 0.083 0.094 0.104 0.118 0.130
-day (0.025-0.034)|((0.034-0.044))((0.044-0.059)/|(0.052-0.070)|/(0.062-0.089)||(0.069-0.103)/((0.076-0.118) {(0.082-0.135) ||(0.090-0.159)||(0.095-0.180)
4-d 0.024 0.031 0.041 0.049 0.059 0.068 0.076 0.085 0.096 0.105
-day (0.021-0.028)|((0.027-0.036)|((0.036-0.048){(0.042-0.057)||(0.050-0.072)||(0.056-0.083)/((0.061-0.096)/((0.067-0.110) ||(0.073-0.129)||(0.077-0.146)
7-d 0.016 0.021 0.028 0.033 0.040 0.046 0.052 0.057 0.065 0.072
-day (0.014-0.019)|((0.019-0.025))((0.024-0.032)|{(0.029-0.039)|/(0.034-0.049)||(0.038-0.057)|((0.042-0.065)||(0.045-0.074)||(0.050-0.088)||(0.053-0.099)
10-d 0.012 0.016 0.021 0.026 0.031 0.036 0.040 0.045 0.051 0.056
-day (0.011-0.014)/(0.014-0.019)||(0.019-0.025)|((0.022-0.030))|(0.026-0.038)||(0.029-0.044)|((0.032-0.051)|{(0.035-0.058) ||(0.038-0.068)||(0.041-0.077)
20-d 0.008 0.010 0.013 0.016 0.019 0.022 0.025 0.028 0.031 0.034
-day (0.007-0.009)|((0.009-0.012){(0.012-0.015)/{(0.014-0.019)||(0.016-0.024)||(0.018-0.027)|((0.020-0.031)|{(0.022-0.036) ||(0.024-0.042)||(0.025-0.048)
30-d 0.006 0.008 0.011 0.013 0.016 0.018 0.020 0.022 0.025 0.027
-day (0.005-0.007)|((0.007-0.009)|((0.009-0.012)|{(0.011-0.015){|(0.013-0.019)||(0.015-0.022)((0.016-0.025)/{(0.017-0.029) ||(0.019-0.034)||(0.020-0.038)
45-d 0.005 0.006 0.008 0.010 0.012 0.014 0.016 0.017 0.020 0.021
-day (0.004-0.005)|((0.005-0.007))((0.007-0.010){(0.009-0.012)||(0.010-0.015)||(0.011-0.017)((0.013-0.020)/{(0.014-0.022)||(0.015-0.026)||(0.016-0.030)
60-d 0.004 0.005 0.007 0.009 0.011 0.012 0.013 0.015 0.017 0.018
-day (0.004-0.005)|((0.005-0.006)|((0.006-0.008){(0.008-0.010)|/(0.009-0.013)||(0.010-0.015)|{(0.011-0.017){(0.012-0.019) ||(0.013-0.023)||(0.013-0.025)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for
a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html|?st=ca&sta=04-47358&data=intensity&units=english&series=pds
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B. CCTV Data



CCTV PACP Rating and Repair Recommendation Summary Table

Length Diameter | Structural Op?ration & Overall y Reco"fme"defi Lt .
Item Setup PSR From MH To MH ) (in) Rating Malntgnance Rating (See repalr‘techm -ue‘form Notes/Comments/Recommendations
Rating for numerical definitions)
1 115 ST-STR-871 ST-STR-871 ST-STR-973 2045 2 5736 3222 5736 51 Pipe in bad condition, rehabilitation is recommended.
2 120 ST-STR-1047 ST-STR-1430 ST-STR-1047 155.7 18 523€ 0 523 6 Large hole in pipe, 5o replacement is recommended.
3 7 ST-STR-373 ST-STR-373 ST-STR-61 17.7 30 s523C 3122 523¢ 51
4 1 ST-STR-849 ST-STR-851 ST-STR-849 2337 2 3600 5131 s13H 6 Large hole in pipe, 5o replacement is recommended
5 93 ST-STR-609 ST-STR-609 ST-STR-612 222 2 S13H 3121 5130 51
6 92 ST-STR-610 ST-STR-610 ST-STR-609 188.4 2 s13F 2100 S13F 51 Medium sized hole at end of pipe.
7 85 ST-STR-993 ST-STR-993 ST-STR-311 1039 30 3c00 5131 513 5 Remove large debris. Visible portions of pipe look good.
s 80 ST-STR-321 ST-STR-320 ST-STR-321 291 18 s513A 0 5134 51
s 156 ST-STR-781 ST-STR-781 ST-STR-159 103.8 18 5738 0 5738 51
10 81 ST-STR-320 ST-STR-320 ST-STR-45 112 18 5532 5100 5632 6 Large holes in pipe, so replacement is recommended.
1 67 ST-STR-64 ST-STR-390 ST-STR-64 65.1 18 553A 4121 5541 6 Large holes in pipe, so replacement is recommended.
12 122 ST-STR-558 ST-STR-558 ST-STR-557 26.1 18 5400 3221 5432 6 Replace pipe, entire bottom half of pipe is missing.
13 171 ST-STR-393 ST-STR-393 ST-STR-394 65.2 20 5338 3100 5338 6 Large holes in pipe, so replacement is recommended.
14 83 ST-STR-346 ST-STR-346 ST-STR-347 17.9 18 5334 0 5334 6 Large holes i pipe, so replacement is recommended.
15 148 ST-STR-479 ST-STR-479 ST-STR-213 17 18 5333 0 5333 6 Replace pipe, entire bottom half of pipe is missing.
16 35 ST-STR-603 ST-STR-593 ST-STR-603 6.0 18 5331 2100 5331 6 Replace pipe, entire bottom half of pipe is missing.
17 21 ST-STR-936 ST-STR-936 ST-STR-1021 8.9 18 5241 0 5241 6 Large hole in pipe, 50 replacement is recommended
18 34 ST-STR-593 ST-STR-593 ST-STR-591 20 18 5241 0 5241 6 Pipe deformed, therefore replacement recommended.
19 61 ST-STR-496 ST-STR-496 ST-STR-498 2204 36 5236 4131 5241 51 Remove large debris at downstream end, and CIPP line entire pipe.
20 43 ST-STR-697 ST-STR-697 ST-STR-698 38.4 30 5239 0 5239 6 Large hole in pipe, 50 replacement is recommended
21 63 ST-STR-774 ST-STR-774 ST-STR-775 60.4 18 5238 0 5238 51
2 70 ST-STR-195 ST-STR-195 ST-STR-390 219 30 5234 0 5234 6 Large hole in pipe, 50 replacement is recommended
23 150 ST-STR-213 ST-STR-213 ST-STR-93 212 18 5234 0 5234 6 Large holes in pipe, so replacement is recommended.
2 30 ST-STR-598 ST-STR-598 ST-STR-118 8.0 18 5231 3100 5232 51 Remove large debris at downstream end, and CIPP line entire pipe.
25 60 ST-STR-738 ST-STR-147 ST-STR-738 9.7 18 5232 2100 5232 6 Replace pipe, entire bottom half of pipe is missing.
2 158 ST-STR-773 ST-STR-773 ST-STR-157 3 18 5231 3100 5232 51 ::;I“r‘;“:‘:e’_g* debris at downstream end, re-establish pipe outfall, and CIPP line
27 39 ST-STR-592 ST-STR-592 ST-STR-588 1 18 5231 2100 5231 6 Replace pipe, entire bottom half of pipe is missing.
28 145 ST_STR-198 ST_STR-198 ST-STR-199 3 18 5231 0 5231 6 Replace pipe, entire bottom half of pipe is missing.
29 161 ST-STR-994 ST-STR-358 ST-STR-994 3 18 5131 5100 5231 S1or6 Half full of debris and can't see condition of bottom of pipe.
30 40 ST-STR-1029 ST-STR-1029 ST-STR-692 450.8 2 3000 5142 5142 52 CIPP line CMP portion of pipe for 430-feet.
31 76 ST-STR-254 ST-STR-254 ST-STR-203 70 18 5132 4200 5142 4 E:::,""":?A;";‘;‘:i‘:r"e‘:““““' a couple small holes and medium deformation
2 17 ST-STR-656 ST-STR-658 ST-STR-656 206.0 18 5136 4100 5141 51 Remove large debris. Corrosion and medium sized hole at end of pipe.
33 32 ST-STR-1018 ST-STR-1017 ST-STR-1018 1745 2 5130 4131 5141 51 Remove large debris, and CIPP line entire pipe.
34 84 ST-STR-346 ST-STR-347 ST-STR-346 3 18 5131 4100 5141 6 Large holes in pipe, so replacement i recommended.
35 136 ST-STR-701 ST-STR-701 ST-STR-135 11 15 5100 4100 5141 5 Inspection abandoned, pipe full of debris, clean and re-inspect.
6 3 STSTR-868 STSTR-868 Jp—— 200 1 23800 131 139 531 el prrring o mainline and will need to be made flush in order to
37 87 ST-STR-311 ST-STR-313 ST-STR-311 476 2 5139 2900 5139 51 Remove large debris, and CIPP line entire pipe.
38 124 ST-STR-201 ST-STR-201 ST-STR-927 74.1 16 5138 3121 5138 6 Pipe deformed, replacement is recommended.
39 53 ST-STR-714 ST-STR-714 ST-STR-715 33.9 18 5137 0 5137 51 Remove large debris, and CIPP line entire pipe.
40 14 ST-STR-867 ST-STR-867 ST-STR-975 26.6 18 5135 0 5135 51 Corrosion and medium size hole.
41 15 ST-STR-659 ST-STR-659 ST-STR-660 27.2 18 5134 [ 5134 6 Pipe collapsing and deformed, replacement is recommended.
42 126 ST-STR-202 ST-STR-202 ST-STR-201 16.4 12 5132 3121 5133 6 Pipe collapsing, replacement is recommended.
43 19 ST-STR-626 ST-STR-626 ST-STR-936 123 18 5132 0 5132 51 Pipe heavily corroded, and medium deformation blocking 20% of flow are.
44 38 ST-STR-591 ST-STR-592 ST-STR-591 8.4 18 5131 2100 5131 6 Large hole in pipe, so replacement is recommended.
45 119 ST-STR-432 ST-STR-431 ST-STR-432 53.3 18 [) 5131 5131 5 Pipe completely clogged with sediment.
46 134 ST-STR-710 ST-STR-710 ST-STR-138 2.0 12 5131 2100 5131 6 Large holes i pipe, so replacement is recommended.
47 162 ST-STR-359 ST-STR-359 ST-STR-58 28 18 5131 [) 5131 6 Large hole in pipe, 5o replacement is recommended.
48 166 ST-STR-370 ST-STR-371 ST-STR-370 74.0 18 5131 ) 5131 6 Large hole in pipe, 50 replacement is recommended
49 5 ST-STR-850 ST-STR-850 ST-STR-849 127.4 21 5130 0 5130 6 Corrosion and large hole In pipe, so replacement is recommended.
50 105 ST-STR-1045 ST-STR-813 ST-STR-1045 136.4 60 5130 2200 5130 4 Pipe in ok condition and is too large to to CIPP line. Hydrophilic grout and
urethane sealant is to repair several small holes.
51 147 ST-STR-482 ST-STR-199 ST-STR-482 182 18 5100 2200 5122 5 Significant amount of debris and sediment. Pipe in ok condition.
52 28 ST-STR-410 ST-STR-410 ST-STR-409 476 18 5100 ) 5100 Pipe in good to ok condition.
53 65 ST-STR-387 ST-STR-387 ST-STR-386 10 18 0 5100 5100 5 Pipe full of debris, clean and re-inspect, signs of corrosion present,
54 69 ST-STR-390 ST-STR-390 ST-STR-04 3.0 30 5100 0 5100 6 Large hole in pipe, 5o replacement is recommended.
55 % ST-STR-779 ST-STR-779 ST-STR-778 1 18 [) 5100 5100 5 Inspection abandoned, pipe full of debris, clean and re-inspect.
Inspection abandoned, pipe has water and debris, corrosion can be seen, at
56 143 ST-STR-502 ST-STR-502 ST-STR-1009 20 12 5100 0 5100 5 minimum CIPP lining will be required, however, condition of botton of pipe is
unknown, clean and reinspect.
57 97 ST-STR-617 ST-STR-617 ST-STR-122 258.6 52 o 4238 4238 5 Pipe in overall good condition, some debris and standing water.
58 7 ST-STR-864 ST-STR-864 ST-STR-865 2012 30 [} 4231 4231 5 Pipe appears in good condition, remove sediment and debris.
59 9 ST-STR-413 ST-STR-413 ST-STR-68 1402 2 o 4200 4200 Pipe in overall good condition.
60 130 ST-STR-272 ST-STR-272 ST-STR-271 20 12 [} 4200 4200 5 Pipe appears in ok condition, remove sediment and debris.
61 50 ST-STR-715 ST-STR-715 ST-STR-713 1487 2 3400 4100 4134 1 Pipe has some corrosion and small holes.
62 12 ST-STR-881 ST-STR-873 ST-STR-881 208.4 48 3100 4131 2132 5 Pipe appears in good condition, remove sediment and debris.
63 139 ST-STR-560 ST-STR-560 ST-STR-559 95 12 3200 4100 2132 51 Pipe has some corrosion and small holes. Remove sediment and debris.
64 6 ST-STR-863 ST-STR-864 ST-STR-863 57.6 30 0 4131 4131 5 Pipe in good condition, remove sediment and debris.
65 123 ST-STR-927 ST-STR-1013 ST-STR-927 1194 15 0 2131 4131 5 Pipe in ok condition, remove sediment and debris.
66 4 ST-STR-815 ST-STR-815 ST-STR-1044 287 2 0 4100 2100 Pipe in overall good condition.
67 74 ST-STR-203 ST-STR-203 ST-STR-204 227.1 30 o 4100 4100 5 ::::‘D"é water in pipe. Remove sediment and debris and locate downstream
s 100 Jp—_— Jp—_— ST-STR406 1 1 o 4100 1100 B Pe :;e} half ful of sediment and debris. Clean and re-inspect to see condition
69 167 ST-STR-382 ST-STR-215 ST-STR-382 1.0 18 0 4100 4100 5 :{'}‘:‘Zﬁ:’:’: ":IZ;: ”a""; s{i“]':\';:’;:(“:::b::":::; ‘;V:‘:s:a; 2?:2"' pipe in poor
2 168 ST.STR215 ST.STR215 SrsTR.e 10 1 R 4100 4100 R :;p:l o Ralf full of sediment and debris. Clean and re-inspect to see condition
7 101 ST-STR-977 ST-STR-977 ST-STR-872 354.8 8 3M00 3100 3M00 54 Pipe in ok condition. Consider hydrophilic grout on bottom of pipe.
7 114 ST-STR-986 STSTR-972 ST-STR-986 3332 36 3100 0 3100 54 Pipe in ok condition. Consider hydrophilic grout on bottor of pipe.
73 102 ST-STR-872 ST-STR-872 ST-STR-870 2975 36 3k00 2100 3K21 5 Pipe in ok condition and doesn't need any rehabilitation at this time.




Length Diameter | Structural | OPEraton& | o oy | *Recommended Repair
Item Setup PSR From MH To MH . N Maintenance . (See repair technique form Notes/Comments/Recommendations
(ft) (in) Rating ! Rating
Rating for numerical definitions)
74 95 ST-STR-613 ST-STR-613 ST-STR-614 2341 36 3HOO 3100 3HOO 5 Some sediment and debris, pipe in ok condition.
75 128 ST-STR-955 ST-STR-955 ST-STR-142 181.0 29 3FO0 3200 3FO0 5 Some sediment and debris, pipe in ok condition.
The remaining segments with overall scores of 3 and 2 broadly represent minor
maintenance and/or repair that may require hydroscour and/or grout. An in-
7 a2 ST-STR-693 ST-STR-693 ST-5TR-948 162.3 2 3800 0 3600 depth review of the inspection of these segments is not done at this time. More
emphasis and focus should be geared towards the above segments with overall
ratings of 4's and 5's and those segments include recommendations to
rehabilitate or replace.
77 107 ST-STR-1052 ST-STR-961 ST-STR-1052 156 57 3E00 0 3E00
78 25 ST-STR-612 ST-STR-612 ST-STR-611 97.3 24 3coo 0 3coo
79 113 ST-STR-972 ST-STR-854 ST-STR-972 100.3 57 3coo 0 3coo
80 153 ST-STR-754 ST-STR-754 ST-STR-155 118.7 24 3coo 0 3coo
81 51 ST-STR-718 ST-STR-718 ST-STR-717 178.8 24 3coo 3121 3c21
82 23 ST-STR-210 ST-STR-211 ST-STR-210 56.2 18 3A00 0 3A00
83 56 ST-STR-952 ST-STR-952 ST-STR-953 182.0 30 3A00 0 3A00
84 62 ST-STR-497 ST-STR-496 ST-STR-497 49.6 18 3900 3100 3A00
85 118 ST-STR-431 ST-STR-431 ST-STR-77 68.9 18 3A00 0 3A00
86 27 ST-STR-192 ST-STR-614 ST-STR-192 56.6 36 3A00 2100 3A21
87 52 ST-STR-716 ST-STR-716 ST-STR-717 34.6 18 3900 0 3900
88 103 ST-STR-870 ST-STR-870 ST-STR-871 97.2 36 3800 2300 3823
89 46 ST-STR-688 ST-STR-688 ST-STR-687 36.8 18 3800 0 3800
90 106 ST-STR-961 ST-STR-1045 ST-STR-961 423 57 3800 0 3800
91 109 ST-STR-1053 ST-STR-1052 ST-STR-1053 92.8 57 3800 0 3800
92 111 ST-STR-1055 ST-STR-971 ST-STR-1055 80.9 57 3800 0 3800
93 8 ST-STR-865 ST-STR-865 ST-STR-974 41.0 24 3700 0 3700
94 18 ST-STR-1021 ST-STR-1021 ST-STR-625 32.6 30 3700 0 3700
95 24 ST-STR-628 ST-STR-628 ST-STR-210 34.6 18 3700 0 3700
96 117 ST-STR-422 ST-STR-74 ST-STR-422 324 24 3600 3100 3700
97 47 ST-STR-947 ST-STR-132 ST-STR-947 13.7 22 3500 2100 3521
98 151 ST-STR-750 ST-STR-752 ST-STR-750 22.6 15 3500 2100 3521
99 64 ST-STR-383 ST-STR-383 ST-STR-384 40.4 14 3500 0 3500
100 94 ST-STR-609 ST-STR-612 ST-STR-609 23.8 24 3500 0 3500
101 96 ST-STR-616 ST-STR-617 ST-STR-616 25 52 3500 0 3500
102 86 ST-STR-311 ST-STR-313 ST-STR-311 13.2 24 3300 3123 3423
103 157 ST-STR-764 ST-STR-765 ST-STR-764 212 12 3400 2100 3421
104 29 ST-STR-998 ST-STR-998 ST-STR-913 150.2 42 3400 0 3400
105 42 ST-STR-699 ST-STR-697 ST-STR-699 8.4 30 3400 0 3400
106 82 ST-STR-321 ST-STR-321 ST-STR-320 22 18 3300 3100 3400
107 59 ST-STR-738 ST-STR-738 ST-STR-147 11.4 18 3300 2100 3321
108 138 ST-STR-677 ST-STR-678 ST-STR-677. 14.3 18 3300 2100 3321
109 2 ST-STR-851 ST-STR-851 ST-STR-1052 24.2 18 3300 0 3300
110 3 ST-STR-1046 ST-STR-1046 ST-STR-815 117.7 24 3200 3100 3300
111 71 ST-STR-395 ST-STR-395 ST-STR-995 15.1 18 3300 0 3300
112 55 ST-STR-713 ST-STR-713 ST-STR-952 207.9 30 3200 2100 3221
113 89 ST-STR-778 ST-STR-778 ST-STR-957 61.7 18 0 3200 3200
114 116 ST-STR-823 ST-STR-823 ST-STR-1051 3 18 3100 3100 3200
115 125 ST-STR-202 ST-STR-201 ST-STR-202 2 12 3100 3100 3200
116 9 ST-STR-866 ST-STR-974 ST-STR-866 43.4 18 3100 2100 3121
117 49 ST-STR-718 ST-STR-717 ST-STR-718 56.9 24 0 3121 3121
118 78 ST-STR-372 ST-STR-373 ST-STR-372 206 18 3100 2100 3121
119 146 ST-STR-198 ST-STR-199 ST-STR-198 7.5 18 3100 2100 3121
120 11 ST-STR-873 ST-STR-1056 ST-STR-873 39.5 48 0 3100 3100
121 48 ST-STR-717 ST-STR-715 ST-STR-717 390.1 24 3100 0 3100
122 73 ST-STR-985 ST-STR-995 ST-STR-985 169 30 3100 0 3100
123 110 ST-STR-971 ST-STR-1053 ST-STR-971 263 57 3100 3100 3100
124 57 ST-STR-806 ST-STR-806 ST-STR-173 124.8 18 3000 2100 3021
125 2 ST-STR-211 ST-STR-211 ST-STR-627 120.3 18 3000 0 3000
126 112 ST-STR-854 ST-STR-1055 ST-STR-854 1385 57 3000 0 3000
127 10 ST-STR-1056 ST-STR-977 ST-STR-1056 384 48 0 2100 2100
128 122 ST-STR-451 ST-STR-450 ST-STR-451 125 12 0 2100 2100
129 137 ST-STR-677 ST-STR-677. ST-STR-678 21.2 18 0 2100 2100
130 144 ST-STR-481 ST-STR-198 ST-STR-481 29.0 18 0 2100 2100
131 163 ST-STR-369 ST-STR-369 ST-STR-368 82 18 0 2100 2100
132 26 ST-STR-619 ST-STR-618 ST-STR-619 16.5 18 0 0 0 Pipe in good condition.
133 45 ST-STR-948 ST-STR-948 ST-STR-690 33 18 0 0 0 Pipe in good condition.
134 58 ST-STR-739 ST-STR-738 ST-STR-739 42.3 18 0 0 0 Pipe in good condition.
135 72 ST-STR-995 ST-STR-203 ST-STR-995 30.3 30 0 0 0 Pipe in good condition.
136 79 ST-STR-376 ST-STR-376 ST-STR-374 9.9 24 0 0 0 Pipe in good condition.
137 104 ST-STR-814 ST-STR-813 ST-STR-814 18 24 P 0000 0 0 Pipe in good condition.
138 121 ST-STR-78 ST-STR-433 ST-STR-78 0.1 18 0 0 0 Drop connection, unable to video pipe.
139 127 ST-STR-726 ST-STR-726 ST-STR-955 27.7 29 0 0 0 Pipe in good condition.
140 131 ST-STR-720 ST-STR-720 ST-STR-722. 1.0 18 0 0 0 5 Pipe underwater, outfall not found, clean and re-inspect.
141 132 ST-STR-721 ST-STR-721 ST-STR-720 1.0 18 0 0 0 5 Pipe underwater, clean and re-inspect.
142 135 ST-STR-701 ST-STR-135 ST-STR-701 1.0 15 0 0 0 6 Collapsed pipe, repair or replace.
143 141 ST-STR-553 ST-STR-553 ST-STR-928 255 16 o 0 0 Pipe in good condition.
144 152 ST-STR-751 ST-STR-751 ST-STR-754 83.7 24 0 0 0 Pipe in good condition.
145 154 ST-STR-295 ST-STR-294 ST-STR-295 1 18 0 0 0 5 Pipe full of debris, clean and re-inspect.
146 155 ST-STR-340 ST-STR-341 ST-STR-340 1 12 0 0 0 5 Pipe full of sediment and debris, clean and re-inspect.
147 160 ST-STR-53 ST-STR-896 ST-STR-53 1 12 0 0 0 Pipe in good condition.
148 164 ST-STR-369 ST-STR-368 ST-STR-369 1.0 18 0 0 0 5 Camera blocked by sediment and debris. Pipe in ok condition.
149 165 ST-STR-368 ST-STR-368 ST-STR-190 1.0 15 0 0 0 Pipe in good condition.











































REPAIR TECHNIQUES

1. Cured In Place Pipe (CIPP) Lining

The CIPP lining process involves inserting a resin-saturated flexible lining into the
existing pipe. The lining looks like a very large sock or flexible tube. Air or water under
pressure is forced into the tube, which turns the lining 